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Editorial
It is with a feeling of mixed pride and humility that this, the
first volume of the Proceedings of the Arkansas Academy of Science,
is sent forth into a chaotic world. Since the revival of the Academy in 1933 there have been presented numerous papers which should
have been made available to the public. Some of these have been
published* elsewhere but others have probably been shelved. VJith
the inauguration of the Proceedings, it is hoped that this will
prove a suitable medium for the publication of the results of investigations by scientists and others in Arkansas, particularly on
subjects most directly pertaining to the state of Arkansas.
The policy for the present willbe to publish such papers as
are submitted by members of the Academy first and when possible,
those submitted by others.
Preference willbe given to those especially pertinent

to Arkansas,

its people, and their welfare.

Until the Academy finds that its treasury can support the
publication of the Proceedings without other aid, it will be necessary for each contributor to bear a share of the cost of publication. As the subscriptions and sales of the Proceedings increase,
the necessity for this will probably disappear.
All who receive
copies of this publication may aid the enterprise by seeing that
subscriptions are placed by libraries and scientific institutions
within the scope of their acquaintance.
Orders for subscriptions
should be sent to the Secretary, L. B. Ham, University of Arkansas,

Fayetteville. Contributions
to the Editor.

for the Proceedings

should be addressed

Itis planned that the second volume willbe published as soon
after the spring meeting of 1942 as possible. Any papers for inclusion in Volume Two should be in the hands of the Editor by the
middle of May. Suggestions and criticisms bearing on the ProceedWith the
ings will be received by the Editor with equal readiness.
help of all of the members it is hoped that the Academy and the
Proceedings will have a future of increasing prosperity.

Dwlght M. Moore, Editor
Announcements
The annual spring session of the Arkansas Academy of Science
will be held at Honticello, Arkansas, May 1-2, 1942, with the
A.& M. College as host. The following committees have been appointed for the 1942 meeting:
1. Program:
Dr. L. B. Ham, chairman, University of Arkansas;
Dr. D. Demaree, A.& M. College, Honticello; Dr. H. I. Lane, Hendrlx
College.

2. Local committee: Dr. L. B. Roberts, chairman, A.& M.
College, Honticello; two additional members to be selected by Dr.
Roberts

.

I. A. Wills, President
L. B. Ham, Secretary
2
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EARLY HISTORY 1
The Arkansas Academy of Science
L. B. Ham
The Arkansas Academy of Science was organized at a meeting held
at the Hotel Marion, January 11, 1917, in accordance 2with a call
in Little Rock.
issued by Mr. Troy W. Lewis, an aggressive attorney
Charles Brookover, histologist
The following people were present:
and erabryologist; Arthur R. Stover, analytical chemist; D. A. Rhinehart, anatomist; A. C. Shipp, pathologist and bacteriologist; Dewell
Gann, Jr., surgical technician; Charles Oates, pharmacologist; and
each being a member of the staff of the
Morgan Smith, pediatrician
University of Arkansas School of Medicine; Herbert A. Heagney,
President and Dean of
psychologist and W. H. Aretz, philosopher,
the Little Rock College, respectively; Troy W. Lewis, philologist and
sociologist; and William F. Manglesdorf, analytical chemist in
private practice at Little Rock.

—

—

Dr. Charles Brookover was called to the chair as temporary
chairman.
The first officers elected were as follows: President,
Charles Brookover, Ph D.; Vice President, Morgan Smith, M.D.;
Secretary, Dewell Gann, Jr., M.D.; Treasurer, Herbert A. Heagney,
A.M., President Little Rock College; Permanent Secretary (5 years),
Troy W. Lewis, A.M., D.C.L. The above were elected also as trustees
as well as the following: William F. Manglesdorf, M.D.; Arthur R.
Stover, A.M., M.D.; A.C. Shipp, A.M., M.D.; D. A. Rhlnehart, M.A.,
M.D.; Charles E. Oates, M.A., M.D.; and W. H. Aretz, S.T.D. The
terms of these trustees were to expire, for the most part, two per
year beginning In 1918.
The Arkansas general assembly (41st) was then in session.
Mr.
Lewis read a tentative bill for an Act to Create and Incorporate the
Arkansas Academy of Sciences and, on motion, the tentative Act was
adopted as the constitution of the body then assembled.
The above
proposed bill was rejected by the general assembly on its constitutionality, holding that Sec.
of Art
of the Constitution
of 1874 would render such an act void if passed unless the Academy
were willing that the state should exercise dominant control. Mr.
Lewis took the point of view that the Academy should be free from
any political connections and had rejected the state's right to
exercise control. He, therefore, withdrew the bill and Incorporated
the Academy by an act of the Pulaski Circuit Court. The Academy was
incorporated under the name "Arkansas Academy of Sciences".
The
Academy accepted Mr. Lewis' report at an adjourned meeting, January
22, 1917.
The Academy membership was made up as follows: patrons,
corresponding members, honorary fellows and fellows. All
the above mentioned members were voted in at the organization meeting as fellows, officers and trustees of the Arkansas academy of
Sciences.
The Academy had, also a committee each, on the following:
rules, auditing, finance, membership, research, and publications
and lectures.

members,

The Senate Chambers at the Old State House and the Administration building of the Little Rock College were to be used for the
meeting purposes.
These quarters were offered the Academy free.
Dr. Heagney offered the use of the Little Rock College Laboratories
for research purposes, also; and Dr. Manglesdorf offered the use of
Taken directly from the records

Later, City

Judge in

where obtainable

Little Rock.
3
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his private laboratories for research purposes.
Dr. Morgan Smith
offered the Academy the use of the University of Arkansas Medical
School laboratories and buildings for research and assembly purposes.
Other meetings during the year 1917 were as follows:
February 1, (special), March 1 (regular) but adjourned, lacking
(special), August 30 (special), September 5
quorum, May
(special), October 12 (regular meeting).
The following members

were elected to membership August 30:
Stoker, O.S.B., New Subiaco Abbey, Subiaco; T. J.
D.D.S; John P. Almand, architect, Little Rock;
Augustine M. Zell, M.D., Little Rock; Walter George Harkey, Lawyer,
Little Rock; Woolford B. Baker, teacher of physical and biological
sciences; A.D. McNair, agriculturist, U. S. Dept. of Agriculture,
Augustine

Richardson,

Little Rock; H. H. Kirby, M.D., Little Rock.

Because of absences and other duties brought about by the war,
the last regular session of the early academy was held October 12,
1917. The sessions consisted of a business session of Trustees
(Hotel Marlon), dinner and then adjournment to the Old State House
to attend the Annual Program.
The Program was as follows: "The
Presidental Address" by Morgan Smith, The Action of Some Important
Drugs on the Vagus Center" by Charles E. Oates, "Recent Advancement
in Internal Secretions" by E. M. Pemberton, "Report on Seventh
Facial Nerve in the Albino mouse", by D. A. Rhinehart, "The Contamination of Water Supply" by W. F. Manglesdorf
The following officers
were elected for 1918: Pres., Morgan Smith; Vice Pres., Arthur R.
Stover; Sec, W. R. Aretz; Treasurer, W. F. Manglesdorf.
The following fellow was elected:
E.M. Pemberton, B. Sc, M.D., Professor of
pathology, University of Arkansas Medical College.
The following
members were elected:
Rev. Henry C. Fromen, B. Sc, A.M., professor
of science, Little Rock College; Frank M. Blaisdell, graduate of
West Point, Consulting engineer and architect.

.

The Academy adopted the idea of having one annual meeting.
However, the October 12, 1917 session is the only annual meeting
of record since the organization functioned scarcely at all after
the year 1917. The other earlier meetings were organization
sessions to discuss ways to broaden the work and to increase membership.
The record shows that other applications for membership were filed but apparently no formal action on the applications
were taken, since the organization ceased to function. Among these
applications, the following are found: Horace Russel Allen, LL D.,
major, (Honorary Fellowship proposed), teacher and maker of surgical
instruments; Robert S. Medearls, M.D.; John F. Hammett, D.D.S.;
Mrs. Bernice Babcock, editorial writer (novels, drama, poetry).
beyond the first month of the
Records show no further correspondence
year 1918, except for an occasional acknowledgment of literature
received.
The early academy was planned on the same order as similar
Compared to the present
in many "other states.
organization, the original constitution, with its many classes
of members and method of voting, was more formal and conservative
and less democratic.
The business of the academy, Including the
election of officers, was transacted by the trustees.
The fellows
of the Academy had the power to change the by-laws, to elect the
trustees, and to change the number of trustees, except that the
number should not be reduced to less than five. In the early
form of the constitution the principal office was to be located In
Little Rock. After the reorganization in 1932, the principal
office was to be In Fayetteville.
Both Ideas as to principal office
organizations

4

Published by Arkansas Academy of Science, 1941

5

Journal of the Arkansas Academy of Science, Vol. 1 [1941], Art. 1
The objects of the original organization
have now been abolished.
were the encouragement and fostering of scientific investigation
within our state.
In the early thirties,
of a charter for an academy
In 1931, he contacted Mr.
quire into the possibility
appeared that the original
the last session left off.
inevitable.

Dr. D. M. Moore learned of the existence
but that no meetings were being held.
Troy Lewis, trustee and secretary, to inof a revival of the academy.
It soon
members were too scattered to begin where
Therefore, a reorganization proved

For purposes of reorganization, Dr. Moore invited as many of
the University faculty as could be reached to meet October 26,
1932, for discussion of the possibility of reviving the academy.
Ways of cooperating with existing officers for election of new
This faculty group
officers and of new trustees were discussed.
voted unanimously in favor of reviving the academy and worked with
Dr.
Moore was made
Dr. Moore in initiating the reorganization.
was made the
President of this initiating group and L. B. Ham
The two officers, with three, others 3 appointed by the
secretary.
president met October 28 to set up a complete slate of officers and
local trustees to be voted upon by the faculty group at the university.
The faculty group met November 2, 1932 and elected the
remaining officers. 4 With this authority and support from the
local group, Dr. Moore went to Little Rock to complete the reorganization at a meeting In Mr. Lewis' office. Dr. Moore was the only
other person In attendance at the meeting of the trustees. 5 This
report appeared as the 16th "annual meeting of the Board of Trustees of the Arkansas Academy of Sciences, Little Rock, Arkansas,
November 9, 1932". The report states also that "all members of
the old trustees present either by person or by proxy, except
Stover, Shipp, Oates and Heagney, Aretz and Brookover are dead or
missing and unaccounted for". Dr. Moore was elected President by
the trustees and the slate elected previously in Fayettevllle was
confirmed.
elected in Mr. Lewis' office were
The new trustees
as follows: W. M. Manglesdorf, M. Smith, T. W. Lewis, C. F. Allen,
Flora A. Haas, L. B. Ham, D. M. Moore, L. C. Price, H. H. Schwardt,
L. M. Turner.
The dues of three dollars per year, with an Initiation fee of
five doMars, were reduced to one dollar 6 and no Initiation fee at
a meetlig of the board of trustees on January 6, 1933.
The first annual meeting of the revived academy was held at
otel Lafayette, Little Rock, April 14-15, 1933. Two new trustees
were elected as follows: L. M. Turner to succeed himself and G. C.
Branner to succeed W. F. Manglesdorf
In order to make the system
of fellows and trustees work, It became the sentiment of the meetIng that as fast as fellows were taken Into the academy from the
various colleges that the election of the trustees should be made
so as to have each institution of higher learning represented by at
least one trustee. Much of the last business meeting of the 1933
academy sessions was devoted to discussions as to possible changes

.

3 „. ,
H. Hale, H. H. Schwardt, L. M. Turner
4
Vice President, D. Swartz; Treasurer, H. H. Schwardt; Trustee, L. M
Turner; Trustee, L. C. Price.
Proxies were held by Mr. Lewis for D. Gann, W. P. Manglesdorf, D. A
Rhinehart, M. Smith.
The dues have been increased to $1.50 per year beginning in 1942 to take
care of the increased costs due to publication of the Academy
proceedings.

5
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Many of the new memin the by-laws and classification of members.
bers were coming to the conclusion that operating the business of
the academy through trustees was not in keeping with present trends
of a scientific organization which is open to every qualified scientific worker or scientifically interested person.
The work in connection with possible revision was headed by Dr. Flora Haas and was
reported at the following year's sessions at Conway.

At the Conway sessions, the members finally agreed that the
constitution should be revised under a new corporate title and adopted Dr. Haas' report. The present constitution thus dates back to
the Conway sessions.
The title was changed to "The Arkansas Academy
of Science, Arts and Letters," in the hope of interesting workers
in other fields.
At the Arkadelphla session in the spring of 1941 Article Iof
the constitution was changed so that the title now reads, "The
Arkansas Academy of Science".
Amendments to the by-laws were made
at the Arkadelphia meetings in 1935 and in 1941. There have been
no major changes in operation of the Academy since the Conway
meeting in 1934.
Two of the early fellows (and trustees) of the Academy gave
much time and very helpful assistance in the reorganization.
The
one, Mr. Lewis, referred to many times previously, gave important
The other, Dr.
assistance in the mechanics of reorganization.
Morgan Smith 7 of the University of Arkansas College of Medicine
gave freely of his time to acquaint the new organization with the
Academy's past history and with the hopes of the former members.
Dr. Smith's wide educational vision, his enthusiasm, and his broad
understanding of scientific needs of the state were a great asset to
the Academy. Dr. Smith did not live long after the reorganization.
The Academy is fortunate to become one of the inheritors of his
visions.

7

Dean of University of Arkansas Medical School, first state health officer,
representative of Pulaski county in three legislatures.
Died September

13, 1935.

6
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CONSTITUTION AND BY-LAWS*
The Arkansas Academy of Science, Arts and Letters
ARTICLE I. NAME
The name of this organization
Arts, and Letters". (See Amendment

shall be "The Arkansas
I
below.)

Academy of Science,

ARTICLE II. OBJECTS
The objects of this organization shall be the promotion and diffusion of
knowledge of the fields of Science, Arts, and Letters, and the unification of
these Interests

In the State.

ARTICLE III. MEMBERSHIP

Section 1. Persons Interested In the objects of this organization may
become members on the recommendation of two members and the payment of dues.
Section 2. Members may be elected at any meeting of the Academy.
ARTICLE IV. OFFICERS

The officers of the Academy shall be a President, Vice-Presldent,
Secretary, Treasurer, and Editor who shall perform the duties usually pertaining to their respective offices. These officers of the Academy shall be
chosen by ballot by the membership at large at the annual meeting and shall
hold office for one year, except the secretary, who shall hold office for
five years. These officers and the ex-presidents of the Academy shall constitute the executive committee of the organization.
ARTICLE V. MEETINGS
The annual meeting of the Academy shall be held at such time and place
as will be designated by the executive committee.
ARTICLE VI. PUBLICATIONS
The publications of the Academy shall Include the transactions of the
Academy and such papers as are deemed suitable by the Executive Committee.
ARTICLE VII. AMENDMENTS

This constitution may be altered or amended at any annual meeting by a
three-fourths majority of the attending members of at least one year's standIng. Final action on any alteration or amendment shall not be taken at the
session at which it is presented.
Amendments to the Constitution
ARTICLE I

The name of this organization shall be "The Arkansas Academy of Science
(This change in name was adopted at the 25th annual meeting at Arkadelphla,
April 25-26, 1941).
By-Laws

1. Whenever the number of papers

to be presented

sufficiently large an additional section may be created

the

Program

Committee.

in any field becomes

at the discretion of

Program,
shall be set up whenever necessary:
Local.
3. The dues of the Academy shall be one dollar a year.
4. Five members, or their proxies, shall constitute a quorum.
5. Persons presenting papers shall leave a copy of the paper with the
Secretary of the Academy on the day of presentation and at that time signify

2.

The

following

committees

Membership, Publications,

Auditing, Nominations,

The Constitution and By-Laws were adopted by the membership at the annual meeting
of the Academy at Conway, March 30-31, 1934, to replace the former one which was
deemed ill-adapted to the present alms and needs of the organization.

7
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willingness or unwillingness to have said paper published by the Academy.

In the event of non-publication the paper will be filed in the archives of
the Academy as part of the permanent records of the organization.
6. These by-laws may be altered or amended in the same manner as the
constitution.
Amendments to the By-Laws
1. Members who shall allow their dues to remain unpaid for two years
having been annually notified of their arrearage by the secretary shall lose
their status of membership. Such ex-members may regain their membership by
the regular process of election and paying of dues. (Adopted at the 19th
annual meeting at Arkadelphia, April 19-20, 1935).
2. No bill In excess of $5.00 may be Incurred against the Academy unless approved by the executive committee. No bill against the Academy shall
be paid without an order signed by the President and the Secretary.
(Adopted at the 19th annual meeting at Arkadelphia, April 19-20, 1935).
3. The following is recommended as a regular order of business, to be
followed at annual meetings of the Academy:
1. Call to order
2. Report of officers

of standing committees
Election of members
5. Appointment of special committees
6. Reports of special committees
7. Unfinished business
8. New business
9. Election of officers
10. Program
3.

Reports

4.

11. Adjournment
(Adopted at the 19th annual meeting at Arkadelphia,
4. The dues of the Academy shall be $1.50 per

.

April 19-20, 1935)
year beginning in 1942.
(Adopted at the 25th annual meeting at Arkadelphia, April25-26, 1941).

PAST OFFICERS
Since
No. of
Annual

'32

Reorganlz-

Moore,

atlon

D. M.

Swartz,
D.

Moore,

Allen,

Turner,

Schwardt,

C. F.

L. M.

H. H.

'33

Little Rock

Pres.

(Hotel Laf- D. M.

ayette)

V. Pres.

Secretary

Place

Little Rock
17

Reorganization

Year

Meeting
16

*

Ham,
L. B.

Treasurer
Schwardt,

H. H.

18

'34

Conway
(A.S.T.C.)

Haas,
F. A.

Hyman,

H. H.

Turner,
L. M.

S. C.

19

'35

Arkadelphla

Hyman,

Munn,

Turner,

Horsfall,

(H.S.T.C.)

'36 Montlcello

H. H.
Ham,

W. C.
Horton,

L. M.

20
21

'37

L. M.
Ham,
L. B.

W. R.
Horsfall,
W. R.
Horsfall,'
W. R.
Holcomb,
D. Y.

22

23
24
25

(Ark.A.& M.) L. B.

Fayettevllle Munn,

(U. of Ark.) W. C.
'Z8 Clarksvllle McHenry,
(Col. of Oz.) M. J.
Smith,
'39 Conway
(Hendrlx)
T. L.
'40 Fayettevllle Horton,
(U. of Ark.) P. G.

'41

Arkadelphla

Wills,

(H.S.T.C.)

I.A.

P. G.

Smith,
T. L.
Wills,
I.A.
Leach,

Turner,
L. M.
Turner,

Editor

Delllnger, Swartz,

D.
Dennlson,
M.

Singleton,

J.
Wills,
I.A.
Horton,
P. G.

Ham,

Holcomb,

Armstrong,

L. 0.

L. B.

Demaree,

Ham,

D.
Roberts,
L. B.

L. B.

D. Y.
Horsfall,
W. R.

M. R.
Moore,
D. M.

Ham,

Horsfall,

Moore,

L. B.

W. R.

D. M.

M

All Academy
were elected

sessions,

beginning in 1933, have been. held in the spring.
to serve the following year.

The

officers

8

Published by Arkansas Academy of Science, 1941

9

Journal of the Arkansas Academy of Science, Vol. 1 [1941], Art. 1
PAST AND PRESENT MEMBERS OF
THE ARKANSAS ACADEMY OF SCIENCE
In the following list your secretary has attempted to present the names
Academy from 1933 up to the present time.
of all members oftothe Arkansas
the school year 1935-36 are indicated by the
Members previous Thoseandwhoincluding
have
been
members all or part of the time since 1936
plus (+) sign.
This is the first attempt to furnish
are indicated by use of the asterlsk(*).
a complete list of members since 1933. Your secretary will appreciate notices
and
corrections.
of omissions

* Abbott, C. E., Harding College, Searcy
+ * Allen, Charles F., 206 Thayer Avenue, Little Rock
* Allured, R. B., Arkansas Polytechnic College, Russellville
+ * Anderson, Homer L., LouAnn
? Anderson, Lawson M., A.& M. College, Montlcello
+ * Armstrong, Miss M. Ruth, 1106 14th St., Ft. Smith
? Austin, Russell H., Arkansas State College, Jonesboro
+
+
+
+
+

** Banks, Jeff, U. of Ark., College of Medicine, Little Rock
Battey, Miss Zilpha C, U. of Ark., Fayettevllle
* Barlow,
Paul, Magnolia
** Beach, Irving
T., College of the Ozarks, Clarksvllle
Bowman, D. W., Hendrlx College, Conway
C, 447 State Capitol, Little Rock
George,
* Branner,
Brown, D. B., 5020 Hlllcrest Street, Little Rock
A., Jr., Sulphur City
* Brown,
Buckhart, Leroy, College of the Ozarks, Clarksvllle
Burgess, E., 306 University Avenue, Fayettevllle
Burnett, Clell, iiO12 Martin Street, Conway

* Campbell, Leonard, A.& M. College, Montlcello
* Carpenter, Stanley J., 2201 Main Street, Little Rock
+ * Causey,
U. of Ark., Fayettevllle
* Chambers, David,
Marjorle E., A.& M. College, Monticello
* Chappell, Miss
T., John Brown University, Siloam Springs
+ Clibourn, J.
517 Grove Street, Conway
+ * Collins, D.Robert,
S.,
172 Country Avenue, Texarkana
+ Cornell, George, Jr.,
L., Hotel Bachelor, Conway
* Cook, David L., John
Brown University, Siloam Springs
* Darracott, Halvor, 12 W. Maple, Fayettevllle
+
+
+
+

Deever,

Charles L., Ouachita

College, Arkadelphia

+

S. C, U. of ark., Fayetteville
** Delllnger,
Demaree, Delzie, A.& M. College, Montlcello
Denison, Mias Maggie M., Henderson State Teachers College,
** Dorr oh, J. L., Ouachita College, Arkadelphia
Duncan, Wallace E., College of the Ozarks, Clarksville

+

* Evans,

+
+
+
+

Dunn, Sister Loretta,

St. Scholastlca

Academy,

Charles A., Henderson State Teachers

Arkadelphia

Ft. Smith

College, Arkadelphia

Farley, D., A.& M. College, Magnolia
Gibbs,

Win. K., Arkadelphia

High

School, Arkadelphia

Albert W., U. of Ark., Fayettevllle
* Giles,
Godley, Ves. W., A.& M. College, Magnolia
Griffith, H. B., Ravenden

Springs

* Haas, Mrs. Flora A., Arkansas State Teachers College, Conway
** Hale, Harrison, U. of Ark., Fayetteville
Orville J., U. of Ark., Fayettevllle
+ * Hall,
L. B., U. of Ark., Fayetteville
+ * Ham,
Arthur M., President, U. of Ark., Fayettevllle
+ * Harding,
W. E., 10005 Greenwood, Ft. Smith
* Harding,
Edgar G., Ouachita College, Arkadelphia
+ Harrell,
Hart,
E.,
* Harvey,B.G. L.A.& M. College, Monticello
* Hearne,
T., Poplar Bluff, Mo.
* Henbest, F.Orrin
Conservation Service, Fayetteville
** Henbest, Wayne, J.,N. Soil
College Avenue, Fayettevllle
+ Hobgood,
C,
College,
W.
A.&
M.
Monticello
+ * Holcomb,
Daisy Y., U. of Ark., Fayetteville
* Horlacher,Mrs.
R., U. of Ark., Fayettevllle
W.
+ * Horsfall,
William Robert, U. of Ark., Fayetteville

+
+
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* Horton, PhillipG., Henderson State Teachers College, Arkadelphla
* Hosford, H. M., U. of Ark., Fayetteville
L. M., U. of Ark., Fayetteville
* Humphrey,
Hyman, Hugh, Henderson State Teachers College, Arkadelphia
+ * Isely, Dwlght, U. of Ark., Fayetteville
+
+
+
+
+
+

Jacobson,

+
+

Lewis, Troy, Little Rock
Long, Miss Lucille, 410 N. College, Fayetteville

Clarence 0., U. of Ark.,

Fayetteville

A. W., U. of Ark-., Fayetteville
* Jamison,
J. R., College of the Ozarks, Clarksville
* Jenness,
Johnson, L. R., A.& M. College, Monticello
* Jordan, Miss Mildred, A.& M. College, Monticello
+ * Karnes, Bernice, West Fork
** Ketelle, P. H., Hendrix College, Conway
M. C, U. of Ark., Fayetteville
* Kik,
Kiiiney. Barleigh, College of the Ozarks, Clarksville
* Lawson, Marvin, 304 East Fourth St., Russellville
*
Harry, Hendrix College, Conway
+ * Lane,
Leach, Luther Orland, Hendrix College, Conway
** Ledford,
Otto Clarence, A.& M. College, Monticello
Lewis, J. Franklin, Arkansas College, Batesvllle

** McAllister,

* Matthew,
* McAnear,
+ * McClain,
McHenry,

+

Floyd, A.& M. College, Monticello

Harry V., Arkadelphia

Frank, College of the Ozarks, Clarksville
Stuart, U. of Ark., Fayetteville
College, Conway
J. M.,
+ McKinley, CM.,Hendrix
296, Bradley
+ Martin, Edgar, U.Box
of Ark., Fayetteville
Metzler, W. H., U. of Ark., Fayetteville
* Minton,
Hubert L., State Teachers College, Conway
+ Mitchel, Sextus D., 1909 Bruce Street, Conway

*

* Moffatt, Wells, Monticello
M., U. of Ark., Fayetteville
* Moose, Dwij.tit
M. F., Jr., 3108 Battery Street, Little Rock

+ * Moore

*

+ Morris, Robert L., U. of Ark., Fayetteville
Morse,
L.
+ * Munn, W.Robert
C, A.& M. College, Magnolia

* Nichols,
* Nielsen,

C. R., Box 3, Ark. Polytechnic College, Russellville
Etlar, U. S. D. A., Madison, Wisconsin

+

Olney, H. 0., John Brown University, Siloam Springs
+ * Paddock, Miss Winifred, 718 N. 18th St., Ft. Smith
+ Park, Miss Ada E., 408 2nd, North Little Rock
+ Park, Miss Effie P.,
E. 2nd, North Little Rock
+ Park, Miss Ora Agnes, 402
402 E. 2nd St., North Little Rock
+ Payne, Ralph, Carthage
+ * Porter, Lyman, U. of Ark., Fayetteville
* Pool, Miss Mildred R., John Brown University, Siloam Springs
+ * Price, L. C, U. of Ark., Fayetteville
* Provlne, Eugene A., Ouachlta College, Arkadelphia
+ Pyle, Hoyte R., Ark. State Dept. of Education, Little Rock

+
+
+

J., A.& M. College, Monticello
** Rannells,
Reynolds, H., U. of Ark., Fayetteville
Miss Eula, 501 N. 15th, Ft. Smith
** Ratekin,
Ridge, Miss Inez, A.& M. College, Monticello
Roberts, E., A.& M. College, Monticello
+ * Roberts, L. B., A.& M. College, Monticello
+ * Robinette, C. V., State Teachers College, Conway
+ * Robinson, Bryon L., U. of Ark., Medical School, Little Rock

+
+

Robinson,

II. B., Haskell

H. R., U. of Ark., Fayetteville
* Rosnn,
R. W., Little Rock Junior College, Little Rock
* Rowden,
Richardson, D. P., U. of Ark., Fayetteville
* Sanderson, Milton, W., of Ark., Fayetteville
+ dchwardt, Herbert Henry,U.U. of Ark., Fayetteville
* Shay, R. Morgan, Springdale
10
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+
+
+

** Singleton, Janice, Central Ark.,
College, Conway
Fayetteville
Sleight, Virgil G., U. of
Sligh,

Margaret, Kingsland

Smith, Morgan, Little Rock
* bmith,
Oscar D., State Teachers College, Conway
+ * Smith, Miss Margaret Elizabeth, U. of Ark., Fayetteville
+ Smith, Robert M., U. of Ark., Fayetteville
+ * Smith, T. L., College of the Ozarks, Clarksville
+ * Smenner, Miss Olivia, U. of Ark., Fayetteville
* Snow, C. C, Harding College, Searcy
+ * spessard, K. A., Hendrix College, Conway
** Steele, Truman C, Marionville, Missouri
W. H., U. of Ark., Fayetteville
* Stelnbach,
Stevens, R. D., U. of Ark., Fayetteville
* Summer, L. M., Monticello Public Schools, Monticello
+ * Swartz, D., U. of Ark., Fayetteville

+

Sister Mary B., St. Anne's Academy, Ft. Smith
* Tarrant,
Tennyson, Thomas A., 1004 Combs St., El Dorado
+ ? Trimble, Aubrey C, A.& M. College, Monticello
+ Turner, Adlai S., Ark. Polytechnic College, Russellville
+ * Turner, Lewis N., U. S., Department of Forestry, New Orleans
+ * Vaile, Joseph E., U. of Ark., Fayetteville
** Van der Kam, R., John Brown University, Siloam Springs
Vandruff, R. E., 2015 W. 17th St., Little Rock
+ Vick, Maurice McCall, Ouachita College, Arkadelphia
** Von Wicklen, F. C, College of the Ozarks, Clarksville
Vogel, F. H., U. of Ark., Fayetteville
* Ward, R. M., 119 S. Block Street, Fayetteville
+ * Ware,
Fruit and Truck Br. Exp. Station, Hope
* Watts, G.V.W.,
Fayetteville
* Weetman, L.M.,M.,U.U.ofofArk.,
Ark., Fayetteville
+ Wells, Nathan H., Evening Shade
+ * Wertheim, E., U. of Ark., Fayetteville
+ Wilkey, C. R., Conway
+ Williams, T. E., 429 S. Border St. Hot Springs
+ * Wills, IrvinA., John Brown University, Siloam Springs
+ * Wilson, Miss Isabella C, U. of Ark., Fayetteville
* Wilton, Miss Christine, Central College, Conway
+
W. T., U. of Ark., Fayetteville
* Wilson,
Earl, A.& M. College, Monticello
** Wisner,
Wolfe, James D., Hamburg
Wood, Chester, El Dorado
+ * Young, V. H.,
U. of Ark., Fayetteville

11
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Minutes of the Twenty-fifth Annual Meeting
The Arkansas Academy of Science, Arts and Letters.
Henderson State Teachers College, April 25-26, 1941.
The Secretary's 1940 minutes were not read since they were sent out to
all members last spring. The report of the Treasurer, Dr. Horsfall, reportIng a balance of $123.85, April 19, 1941, was read.
The Treasurer's report
was accepted.
The Secretary's expenses for the present year had not been
reported up to this time.

-

-

The following committees were appointed, the first named being chairman:
Nominating
M. J. McHenry, W. C. Munn, T. L. Smith; Auditing D. M. Moore,

.

H. V. Matthew, E. A.
Roberts

Spessard;

Resolutions

- I. A. Wills,

H. I. Lane, L. B.

Invitations from host institutions for next year's meeting were received
from the following: Dr. I.A. Wills for John Brown University, Dr. L. B.
Roberts for Monticello A.& M. College and Dr. T. L. Smith for The College of
the Ozarks. Action on these was set for the afternoon session.
Suggestions were made concerning Junior,
ships, and an editorial board.

Dr. L. B. Roberts

presented

associate

or student member-

a report on the meeting of the Southern

Association for the Advancement of Science at Mobile, Alabama. Dr. D.
Demaree continued with a discussion of this meeting. (Dr. Robert's report
is appended to these minutes).
Applications

for

membership were presented

Allured, R. B., Russellville
Bowman, D. W., Conway
Brown, D. B., Little Rock
Chambers, Marjorie E., Star City
Dorroh, J. L., Arkadelphla
Hall, Orville J., Fayetteville
Matthew, H. V., Arkadelphla
Morse, R. L., Fayetteville

the

from the following:

Pool, Mildred R., Siloam Springs
Provine, E. A., Arkadelphla
Ridge, Inez, Morrllton
Rowden, R. W., Little Rock
Shay, R. Morgan, Springdale
Tennyson, T. A., El Dorado
Vogel, F. H., Fayetteville
Wolfe, J. D., Hamburg

Attendance was as follows: 31 at the morning business session, 30 at
science section, and 25 at the physical science section.

biological

The

following report

final business

session:

President

Vice-President
Secretary

Treasurer
Editor

of the

Nominating Committee

I.A. Wills

L. B. Roberts

L. B. Ham
W. R. Horsfall
D. M. Moore

The reports of the Auditing Committee

adopted.

was adopted at the

John Brown University
Monticello A.& M.

University of Arkansas
University
Ark
University of Arkansas
University of Arkansas
University

and the Resolutions

Committee

were

The resolutions adopted are as follows:
Resolution No. I. Be it resolved that the Arkansas Academy of Science, Arts
and Letters extend its sincere appreciation to Henderson State Teachers'
College, Arkadelphla, for its hospitality and comfortable quarters provided
for the 25th annual meeting of the Academy. Particularly we wish to thank
President J. A. Day and members of the local committee on arrangements for
their cordial welcome and efficient management of the details In arranging the
facilities and entertainment for the members of the Academy.
Be it further resolved that the Arkansas Academy of Science, Arts and
Letters expresses its appreciation to Mr. Henry W. Llx, acting Park Naturalist
of Hot Springs National Park, for his presentation of the evening lecture,
"Our National Parks", and giving freely of his services.

Be it further resolved that the Arkansas Academy of Science, Arts and
Letters wishes to convey Its sincere thanks to the Caddo Quicksilver Corporation for their courtesy and kindness in permitting the members to visit their
mine and refining plant.
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that the Arkansas Academy of Science,
Resolution No. II. Be Itresolved
to go on record as pledging their Interest, cooperaArts and Letters wishes
planning research activities to aid In
In
and
organizing
tion and services
country In defense.
We believe
the betterment of our state, and to serve our
by the pooling of our talents In scientific research, either pure or applied,
able
to
make
needed
contributions
to
our
state
and national life.
we shall be
were sent to President Day, Mr. Lix, and to the
Copies of Resolution I
Caddo Quicksilver Corporation as voted. A copy of Resolution IIwas sent to
Governor Adkins.

A motion to accept the invitation from
spring meeting in 1942 was made and passed.

The list of

applications

Montlcello A.& M. College for the

for membership read at the morning session

was

accepted.

A communication from the Texas Academy was read inviting the members of
the Arkansas Academy to the Christmas meeting in Dallas, December, 1941. A
motion was made and passed to accept the invitation. The Secretary was instructed to remind Arkansas Academy members of the meeting.
A motion was made and passed that the chair appoint a person or persons,
the Dallas trip to the A.A.A.S., to represent the Academy. The chair
named Drs. Wills, Moore, and. Ham.
making

The discussion on publication of proceedings was resumed.
A motion was
made and passed to adopt Plan I
in a questionnaire sent out to all members,
The
first
amendment
passed
provided
with two amendments.
to be
that beginning with 1942, the Academy dues shall be $1.50.
That is, the Academy voted
to adopt Plan IIIof the questionnaire beginning with 1942 dues.
The second
amendment,
which was passed, provides for sale of the publication for the
present year to members at 50 cents per copy. The price to others is to be
one dollar per copy. The understanding, in making this amendment, was that
A motion
the extra sum collected was to be used to refund to the authors.
was made and passed that authors who pay for their own pages shall receive a
copy of the preceedings free. A motion was made and passed to change or amend
the constitution, or by-laws, or both, so as to allow for the above change in
dues as occasioned by publication.
It was moved and passed that the incoming President appoint an editorial
policy and name.
The following were appointed:
Smith, and McHenry, with the Editor as chairman of the board.
Hyman,
Drs.

board to consider papers,

The following motions were made and passed:
to instruct the Secretary
to take the necessary steps for affiliation with the A.A.A.S.; that necessary
steps oe taken to change the Academy name from "The Arkansas Academy of
Science, Arts, and Letters" to "The Arkansas Academy of Science"; that the
Academy cooperate with the Southern Association for the Advancement of
Science; that the Academy meet next year at approximately the same time of
spring as this year; that the sectional chairman for next year be appointed
by the Secretary.

An announcement on cancellation of field trip Number 1 was made. Previous heavy rains made this trip impractical. However, since several wished
to make the trip Dr. Horton agreed to lead those who appeared at 7:30 A.M.
Adjourned.

28 members

present.

A musical program was provided by students of Henderson State Teachers
College for the forty guests at the annual dinner, Caddo Hotel. Selections

were

played by the following:

J. 0. Burns, Violin; Ruth Matthew, Cello;

DeWayne Thornton, Piano. A trio consisting of Rae Scoggln, Rosalea Fish and
Rosalyn Fish sang a group of songs.

The

Ten members took a brief trip to the old salt well at 7:30 A.M. Saturday.

trip was

directed

by

Dr. Horton.

Following this trip, about 30 made the trip to the cinnabar mine and
mercury refining plant of Caddo Quicksilver Corporation, 25 miles west of
Arkadelphla. Much of the trip was through wooded sections, giving the

botanists excellent

opportunity for collecting specimens.

L. B. Ham,

Secretary

13
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The Southern Association

for the Advancement of Science

Early In 1940 members of the Arkansas Academy of Science received Invitations to attend a meeting in Mobile, sponsored by the Alabama Academy of

Science, for the purpose of organizing a Southern Scientific Society. Two
Dr. Delzie Demaree and Dr. L. B. Roberts, were asked by President
Horton to represent the Arkansas Academy at that meeting.

members,

At the meeting on March 29 and 30, which was attended by more than a
from ten Southern States, there was organized The Southern Association for the Advancement of Science.
Officers were elected for
the meeting, and other officers were elected to take office at the close of
the organization meeting. Among the latter are Dean Wortley F. Rudd of the
Medical College of Virginia, President, and Dr. George D. Palmer of the University of Alabama Chemistry Department, Secretary and Treasurer.
Committees
were set up to complete the process of organization.
Our Academy was honored by appointment of Dr. Roberts as Chairman of the Membership Committee
and, after the meeting, as a member of the Executive Committee.

hundred scientists

The primary reason for the effort to set up such an organization was the
recognition of two facts;
the existence of certain problems peculiar to the
South and common to all or most of the Southern States, and the lack of an
adequate program of research in the South.
Because of their relative isolation the State Academies are unable to do Justice to the task, and National
organizations are not vitally interested in the discovery and solution of
sectional problems. It is the purpose of the S. A. A. S. to work for the
detection and solution of Southern problems and the overcoming of Southern
handicaps

in research and in industry by fostering full cooperation and co-

ordination of all research agencies In the South and the full utilization of
all their facilities. In furtherance of this purpose State Academies and
other scientific organizations in the South are invited to affiliate, and
their members and others interested in the progress of scientific research
are invited to Join.
After a report from representatives who attended
Ing the Academy authorized the officers to take steps
with the S. A. A. S.

the organization meettowards affiliation

L. B. Roberts
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PROGRAM

25th Annual Meeting

The Arkansas Academy of Sciences, Arts, and Letters
Henderson State Teachers College. Arkadelphia, Arkansas

Apr! I 25-26,
except the business meeting, are open to the public.
Friday Morning, April 25, Science Building, Room 100
(Name,
9:30 Registration. All members of the Academy and guests.
college or office, local address).
10:30 Address of Welcome. President J. A. Day, Henderson State
Teachers College.
All sessions

.

Response
Dr. Delzie Demaree
Initial Business Meeting of the Academy.
Minutes of the previous year. Treasurer's report. Report of standing commiton
Presentation
tees. Report
Mobile meeting. Announcements.
Appointment of Committees: Nominations,
of new members.
Resolutions, Auditing. New business.
Suggestions as to location for next year's session.
12:00 Lunch
Colonial Tavern on Highway 67, just opposite the campus.
Downtown coffee shops and cafes.

GENERAL PROGRAM
Friday, 1:30 P.M.
(Two Sections)

—

Biological Science Section
Science Building, Room 202
Chairman
W. C. Munn
1. Noteworthy Arkansas Plants.
Delzie Demaree, A.& M. College,
Monticello. 7 minutes.
2. Notes on the Prairies of Southeast Arkansas. Inez Ridge,
Monticello A.& M. College. 8 minutes.
3. A Preliminary Report on the Legumes of the Arkansas Uplands
Orrln J. Henbest, Fayettevllle. 15 minutes.
4. White Flower Forms of Colored Arkansas V/lldflowers. Dwight M.
7 minutes.
Moore, University of Arkansas.
5. Insect Injury in Fruit Development of Aesculus discolor Pursh
var. mollis Sarg. Frances Lyle, Monticello A.& M. College.
7 minutes.
6. Further Observations on Heat Production among Galleria Larvae.
T. L. Smith, College of the Ozarks. 15 minutes.
7. Responses of Polistes and Lucilia to various sugars. Cyril E.
Abbott, Harding College. 10 minutes.
8. Notes on some Noteworthy Parasites of this Section.
W. C.
3 minutes.
Hobgood, Monticello A.& M. College.
9. Notes on an Albino Hog-nose Snake.
Thomas Tucker, Monticello
A.& M. College. 3 minutes.
10. Influence of Temperature upon Metabolic Rate of Rana Piplens
Embryos. IrvlnA. Wills, John Brown University. 10 minutes.

—

Physical Science Section
Science Building, Room 302
Chairman
H. Hyman

11. An Atomic Structure and Formula Chart.
College.

M. J. McHenry, Hendrix

10 minutes.

12. Small-Scale Fume Disposal. L. B. Roberts and Marjorie Chambers,
Monticello A.& M. College. 10 minutes.
13. Selenium as a Catalyst in the Determination of Nitrogen in
Cotton Seed Meal by the Kjeldahl Method. D. B. Brown, Jr. and
P. G. Horton, Henderson State Teachers College. 10 minutes.
15
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14. Vapor Pressures.
I. Para Dichlorobenzene; Glycol Dlacetate.
L. B. Roberts, James D. Wolfe, and James E. Hawthorne.
Monti cello A.& M. College. 10 minutes.
15. The Chemical Treatment .of Light Petroleum Distillates, Review
of Methods.
Thomas Alfred Tennyson, Jr., Lion Oil Refining
15 minutes.
Company.
16. A History of the Development of Copper and Arsenic Salt Wood
Preservatives, and some Considerations Affecting their Use.
Frederick H. Vogel, University of Arkansas.
15 minutes.
17. An Automatic Still from Stock Glassware.
L. B. Roberts,
Montlcello A.& M. College.
10 minutes.
P. G.
18. Some 'Home Made' Special Purpose Laboratory Equipment.
Horton, Henderson State Teachers College. 8 minutes.
19. An Experiment in Teaching Students to Think. Harry I. Lane,
Hendrix College. 10 minutes.
20. Prerequisites versus Aptitude for Those Electing College
10 minutes
Physics.
L. B. Ham, University of Arkansas.
21. Double Resonator Amplification. Ribbon Detector. R. L. Morse,
University of Arkansas.
15 minutes.
4:00 Final Business Meeting of the Academy. Report of Committee on
Nomination of Officers. Election of Officers. Reports of
special committees (Resolutions, Auditing, etc.). Election of
Sponsor for next year's meeting. Election of
new members.
sectional chairmen.
New business.
Unfinished business.
Science Building, Room 100.
6:15 Annual Dinner.
8:15

60 cents.

Caddo Hotel.

nnual Public Lecture.
Science Building, Room 100.
Our National Parks" by Mr. Henry W. Lix, Acting Park
Naturalist, Hot Springs National Park, Hot Springs, Arkansas.
Lecture will be illustrated.
Free and open to the public.
FIELD TRIPS
Saturday, A.M.

8:00 To site of historic salt works, one mile east

of Arkadelphia.

9:15 To cinnabar mine and mercury refining plant of Caddo Quicksilver Corporation, 24 miles west of Arkadelphia.
GENERAL INFORMATION
Officers of the Academy for 1940-41
President
P. G. Horton
Henderson State Teachers
A.& M. College, Monticello
Vice President
D. Demaree
L. B. Ham University of Arkansas
Permanent Secretary
(Term expires spring of 1943)
University of Arkansas
Treasurer
W. R. Horsfall
Committee Members.
Local
Miss Margaret Denison
Henderson State Teachers
C. A. Evans
Henderson State Teachers
H. H. Hyman
Henderson State Teachers
H. V. Matthew
Henderson State Teachers

-
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NOTEWORTHY ARKANSAS PLANTS. I.
College,
Delzie Oemaree, Arkansas Agricultural and Mechanical
Monticello
Specimens

of the species reported in this paper have been dislarge herbaria.

tributed to most of the
Potamogeton
no.

foliosus Raf. var. macellus Fernald.

Drew County,

17394.

Cyperus polystachyus Rottb. var. texensis (Torr.) Fernald.
Hot Spring County, no. 16301.
Eleocharis quadrangu lata (Mlchx.) R. & S. Drew County, no.
17906
Rare

.

.

Dichromena

colorata

(L.) Hitchc.

Bradley County,

no. 15044.

Rare
Fimbr isty Iis miliacea Vahl.
Rhynchospora globularis
County, no. 17382.

Arkansas

Chapm.

County, no. 21636.

var. recognita Gale.

Drew

Carex floridan.a Schwein. Hot Spring County, no. 16697
Carex Howei Hack. Union County, no. 18927.
Carex laevi vaginata (Kukenth.) Mack. Union County, no. 18928.
Crittenden County, no. 12959.
Carex muskingumensis Schwein.
Juncus effusus L. var. solutus Fern. & Wieg. Chi cot County,
no. 20950; Ouachita County, no. 16825; Drew County, no. 21128;
Desha County, no. 21034; Pulaski County, no. 21174; Bradley County,
no. 18954.
Juncus macer S. F. Gray. Ashley County, no. 14701; Yell County
no. 20108.
Juncus macer f. anthelatus (Wieg.) Hermann. Drew County, no.
15038
Salix interior Rowlee var. pedicel lata (Anders.) Ball. Jackson
County, no. 20377; St. Francis County, no. 21555; Prairie County,
no. 15542; Crittenden County, no. 11100.
Salix nigra Marshall var. Lindheimeri Schneider.
Jackson
County, no. 16972; Phillips County, no. 19256; Johnson County, no.
19909; Yell County, no. 21123A; Perry County, no. 21407; Garland
County, no. 21441; Jefferson County, no. 13956; Ashley County, no.
14729; Crittenden County, no. 14885; Monroe County, no. 14937; Hot
Spring County, no. 16477.
Salix tristis Alton. Ashley County, no. 17640; Phillips County,
no. 18742; Scott County, no. 20768.
X Carya Demareei E. J. Palmer.
(Without number.)
Clay County.
(C.
cordiformis x oval is)

.

Polygala verticil lata L. var. dolichoptera Fernald. Pulaski
County, no. 8580.
Ouercus Nuttallil E. J. Palmer var. cachensis E. J. Palmer.
Woodruff County, no. 10865; Monroe County, no. 10910.
Delphinium carol inianum Walt. var. crispum Perry. Izard
County, no. 17008; Pulaski County, no. 17308.
Clematis virginiana L. var. mi ssouriensis (Rydb.) E. J. Palmer
& Steyermark.
Cross County, no. 19587.
17
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Crataegus

Palmer.

Calpodendron (Ehrh.) Medic, var. obesa
Garland County, no. 20451.

Crataegus opaca
County, no. 20784.

Hook.

Bradley County,

Geum canadense Jacq. var. camporum
Logan County, no. 17761.

no. 21008; Calhoun

(Rydb.) Fernald & Weatherby.

Potentilla simplex llichx. var. calvescens
County, no. 17229.
Waldsteinia
16755.

fragarioides

(llichx.) Tratt.

Euphorbia bicolor Engelm & Gray.

(Ashe) E. J.

Fernald.

i

Lincoln County, no.

Hempstead

Aesculus glabra L. var. Sargentii Render.
no. 20865.

Hot Spring

County, no. 15964.
Washington County,

Ascyrum hypericoides L. var. oblongifol ium (Spach.) Fernald.
Clay County, no. 20308; Pope County, no. 19846; Columbia County,

no. 21780; Garland County, no. 20464; Johnson County, no. 20239;
Pulaski County, no. 19755; Perry County, no. 20182.
Rhexia

interior Pennell.

Drew County, no. 17921.
leiosperma

Rhexia mariana L. var.
Fern. & Grisc. Lonoke
County, no. 17576; Ashley County, no. 17636; Drew County, no. 17654;
County,
18234;
Bradley
County,
Yell
no.
no. 18346.
Gaura Lindeimeri Engelm. & Gray.
Gaura Pitcher!

(T.&G.) Small.

Pti limnium costaturn

Garland County, no. 20383.
Pulaski County, no. 8741.

(Ell.) Raf. Clay County, no. 20341.

Rhododendron canescens
Calhoun County, no. 16873.

(liichx.) Steud. var. subglabra Rehder.

Diospyros virginiana L. var. pubescens
no. 13467.

(Pursh) Dipp. Miller

County,

Fraxinus

9528

.

l. var. crassifolia darg.'Pike

americana

Amsonia ciliata Walt. var. fiIifolia Woodson.
no. 18o56; Garland County, no. 19027.

County,

no

Hot Spring

County,

.

Amscnia Tabernaemontana Walt var. sal ici folia (Pursh)
Woodson.
Polk County, no. 6427; Hot Spring County, no. 18871;
Bradley County, no. 18942; Arkansas County, no. 21077; Conway
County, no. 20917A; Chi cot County, no. 20931.
Cuscuta campestris Yuncker. Garland County, no. 15952;
Crittenden County, no. 15169; Hot Spring County, no. 15592.
Cuscuta

cephalanthi

Cuscuta

compacta

no 14051.

Cuscuta Gronovii
County, no. Io718.

Engelm

Juss.

Cr-sighead

County,

no. 7150.

var. efimbriata Yuncker. Drew County,

Willd. var. Saururl

(Engelm.) MacM. Lincoln
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(Engelm.) Fernald.
Myosotis virginica L. var. macrosperma
Springs County, no. 16957; Drew County, no. 14668.
Verbena

no. 18555.

Hot

bonariensis L. Ashley County, no. 17637; Drew County,
Common In southeast Arkansas coastal plains.

Penstemon laxiflorus Pennell.
Ouachita County, no. 16800;
Bradley County, no. 19062; Ashley County, no. 14686; Drew County,
no. 14768.
Drew County, no. 19360; Arkansas

Buchnera floridana Gandoger.
no. 21678.

County,

Galium circaezans Mlchx. var. hypomalacum Fernald.
no. 17167; Hot Spring County, no. 17466.

Drew

County,

Viburnum dentatum L. var. semitomentosum

Michx. Pulaskl County,

no. 19784.

Viburnum scabrellum Chapm.

Grant County, no. 14981.

Summary

The above list of fifty plants was presented before the
Arkansas Academy meetings at Conway, 1939, Fayetteville, 1940, and
at Arkadelphia, 1941. Eleocharis quadrangulata is the only one
previously listed in an Arkansas check list, but no locality was
given. It is not known by the writer from any other station than
the above

.

The list comprises thirty-five genera, forty-eight species,
twenty-six varieties, one form, and one hybrid.
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A PRELIMINARY REPORT ON THE LEGUMES OF THE ARKANSAS UPLANDS
Orrin J. Henbest, Fayetteville
INTRODUCTION
This report is an Introduction to the work In progress on the
leguminous flora of the uplands of the northwestern half of Arkansas.
This particular area was chosen, first, because of the author's acquaintance with It, second, because of its great variety of ecological habitats, and third, because it varies considerably from the
coastal plain which makes up the remainder of the state. Both native
and introduced legumes are treated, but crop plants which do not have
the ability to reseed and maintain themselves without cultivation
are excluded.
DISCUSSION
One of the most interesting plant families, the family
Leguminosae is of great importance to the economic botanist as well
In number of species
as to the ecologist and systematic botanist.

(approximately 10,000 to 12,000) it ranks second to Compos itae, and
in commercial value it ranks second to Gramlneae.

Some interesting features presented by the family are that,
although it is probably tropical in origin, its species are now
found from the tropics to the arctic regions, growing in wet or dry
habitats from sea level to above timberline.
The growth-forms include herbs, shrubs, trees, and woody or herbaceous
vines; the
flowers range from actinomorphlc to sygomorphlc; the periods of
longevity Include annuals, biennials and perennials; and the
n-chromosome numbers range from 5 to 65.
Its commercial values may be summed up as follows: it provides
forage for many wild and domestic animals; it provides commercial
wood products in the form of gum arable, rosewood, and timber for
various uses; its fruits supply an Important Item of food for human
beings, birds, and herbivorous animals; it Includes many species
adapted to growth on depleted and eroded soils; and almost all of
its species have the power to extract free nitrogen from the air,
adding it to the soil in the form of soluble nitrogenous compounds.
The recent developments in the use of plastics may make the soybean
industry one of great Importance among our plant crops.
Most of the important cultivated legumes are either Introduced
or are Improved varieties of wild species.
At least 30 species and
These
possibly 30 of their varieties are cultivated in Arkansas.
species are Included in the genera, Trifolium; Vicia. Medicago,
Melilotus, Phaseolus, Vigna, Soja, Lespedeza, Arachis, Pueraria,
Pi

sum, Lupinus and

Lathyrus.

Aside from the durable wood found In Roblnia and Cere is many
are valuable as shade trees or as ornamentals.
To
the florist there is always a ready market for Lathyrus and Lupinus.
In addition to those mentioned above almost all leguminous plants
are important for the improvement of soil, and many of them are
valuable for erosion control and for food for wildlife. The bobwhite quail, our most prized game bird, chooses over one- third of
its food from the legumes.
Of 90 quail crops collected In Boone
County and examined by the author, at least one-fourth of the contents was fruits of Lespedeza while over one-tenth of the remaining
contents was made up of miscellaneous legume seeds.
woody species

Although nitrogen fixation is usually associated

with leguminous
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plants, not all of them have the nitrogen fixing bacteria living in
symbiotic relationship with their roots. The genera Cassia, (in part),
Cercis, Gleditsia, andGymnocladus (all inthe subfamlly)Caesalpinioideae)
are exceptions to the habit of nodule formation. On the other hand
similar nodules have been found on the roots of non-leguminous plants
including Alnus, Ceanothus, Cistus, Elaeagnus, Myrica, Shepherdia,
and the cycads.

A discussion of the distribution and the ecological habitats of
the legumes is too lengthy a subject to cover in this limited space,
and only a few generalizations will be made. As was mentioned before, the legumes have such a variety of ecological adaptations that
one might expect to find them inabundance anywhere. Botanists realize
how nearly true this is when they collect in this area.
In the bottomlands one may find various species of Amorpha,
Baptisia, Cassia, Cercis, Desmanthus, Desmodium, Gleditsia, Lespedeza,
Sesbania. or Strophostylesj on the wooded hills he may find Baptisia,
Cercis, Crotalarla, Pesmodium, Lespedeza, Petalostemum, Schrankia,
Tephrosia, orTTcfa; on rocky glades he may find Astragalus, Baptisia,
Gleditsia, Lespedeza, Petalostemum. Psoralea
or Robinia; while in
light sandy soils he may find Cassia, Desmodium, Lespedeza,
Rhynchosia, Strophostyles,
Stylosanthes, or Tephrosia.
The seasons of blooming are as variable as the ecological
habitats. From early April until late fall leguminous flowers may
be found. The lespedezas probably present the greatest range of
flowering dates of any genus, beginning in early May with L. repens
and continuing through September with L. hirta and L. capitata.

The Leguminosae as treated here Includes the families or subfamilies with the characteristic fruit known as a "legume" which usually splits open at maturity, and includes also the Kramer iaceae
whose fruits do not split as do legumes.
The principal subfamilies
are: the mimosa subfamily, Mimosoideae; the cassia or senna subCaesalpinf
and
the
and
bean
family,
oideae;
subfamily,
pea
Papi Iionoideae.
A complete leguminous flora has never been compiled for Arkansas, but from an examination of the floras of adjacent states there

are indications that nearly 175 species may be found in the uplands
of the state. This number may even mount higher If there are included several subspecies and varieties which are sometimes ranked
as species. The principal reason for a large number of species In
this part of Arkansas is that there is an Intermingling of types
due to the Influence of the prairies on the northwest, the deciduous
forests on the north and northeast and the coastal plain on the east
and south.

The list of species which follows is by no means complete.
Since the author's collection needs checking against type specimens,
and since the naming of some specimens in the herbarium of the University of Arkansas requires verification, the list of species will
need revision after a more thorough study has been made and after
more extensive collecting has been done. Nothing less than a monographic study of some of the genera would clear up the confusion In
which some of the species are placed. The genus Lespedeza is a
notable example. With the four manuals at hand which Include or
border on this area the author found it impossible to Identify a
The individuals vary so
large number of specimens of Lespedeza.
much that all gradations may be found from one species to another.
The species

marked with an asterisk

(*) are represented

In the
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the unmarked
author's collection, while most of these and allUniversity
of
species are represented in the herbarium of the

A brief examination of that herbarium revealed 36 genera
Arkansas.
and 97 species of legumes from the uplands of Arkansas, while the
author's collection contains 32 genera and 74 species. The present
Authority citations omitted
list includes 37 genera and 115 species.
from the plant names are as in Gray's "New Manual of Botany" (7th
ed.). Where that work cannot be followed, the authority citations
are given in this list.
LIST OF SPECIES

(L.) Willd.,
*Acacia angusti ssima (Mill.) Kuntze, A. Farnesiana
canescens, A. croceolanata Wats., *A. fruticosa, *A. fruticosa
var. angustifol ia, A. glabra Desf., A. nitens F. E. Boynton, Amphicarpa comosa (L.) Nieuwl. & Lunell, Apios tuberosa, *Astragalus
Amorpha

canadensis.

*A. distortus, *A. mexicanus,

Baptisia australis,

B.

bracteata (probably leucophaea), *B. lanceolata Walt., *B. leucantha,
*B. leucophaea Nutt., *B. leucophaea var. glabrescens, *B. sphaeroEngelm., Cassia compressa
carpa Nutt.,*B. stricta, B. sulphurea
Gray, *C. fascicu lata Michx.,C. mari landica, *C. Medsgeri, *C. nlct?tans L., *C. Tora. *Cercis canadensis, Cladrastis lutea, *CIitor ia
mariana, *Crotalaria sagittalis.
Dalea lanta Spreng., *Desmanthus i11 inoensi s,*D. luteus
Benth.,
Desmodi um bracteosum, D. canadense, *D. canescens, D. cuspidatum
T. & G., D. Dillen i i, *D. grandi florum, *D. laevigatum, *D. marilandicum, +D. nudiflorum, *D. obtusum, +D. panicu latum, 0. pauc if lorum,
*D. rigidum, *D. rotundifol ium, *D. sessi Iifolium, D. strictum, D.
viridiflorum, *Galactia regularis. G. volubilis, Gleditsia aquatica,
*G. triacanthos, *Gymnoc ladus dioica, Hosackia americana,*Lathyrus
pus i1 1 u s Ell., L. venosus.
;

*Lespedeza bicolor Turcz, *L. capitata, *L. frutescens, *L.hirta,
*L. hlrta var. longifolia, *L. procumbens, *L. repens, *L. sericea,
*L. simulata, *L. striata (Thunb.) H.& A., L. Stuyel, *L. violacea,
*L. virginica, *Medicago arabica, *M. hispida, M. lupulina, *Melilotus alba, M. officinalis, Oxytropis Lamberti, *Petalostemum candidum, *P. purpureum, *Phaseolus polystachyus, Psoralea esculenta,
*P. pedunculata, *P. simplex Nutt.

*Rynchosia latifolia, R. tomentosa, *Robini a hi spida, *R. PseudoAcacia, *Schrankia angustata, *S. uncinata, *Sesbania macrocarpa,
*Strophosty les helvola, *S. pauciflora, *Sty losanthes biflora,
*Tephrosia onobrychoides Nutt.,T. spicata, *T. virginiana, Trifolium
agrarium, *T. arvense, *T. carol inianum, T. dubium, T. hybridum, T.
incarnatum, *T. pratense, *T. procumbens, *T. reflexum, *T. repens,
Vicia americana, V. angustifol ia, *V. caroliniana, V. micrantha
Nutt., V. sativa L.,Vigna luteola (Jacq.) Benth., Wisteria
macrostachya

.

Summary

A brief discussion is presented on the ecologic, taxonomic, and
economic features of the leguminous plants of the uplands occupying
the northwestern half of Arkansas.
The list of 37 genera and 115
species Is compiled from the author's collection and from the specimens in the herbarium of the University of Arkansas collected In
this part of the state. The geographic position of this area and its
variety of ecological habitats Indicate that it may yield nearly 175
species of legumes.
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WHITE-FLOWERED FORMS OF SOME ARKANSAS WILD FLOWERS 1
Dwight M. Moore, University of Arkansas, Fayetteville
Color In the flowers of plants growing out of cultivation in
In a great majority
Arkansas is one of their outstanding features.
of species the flower color is reasonably constant while in others
many
of these, white forms
there is a great deal of variability. In
are relatively common while in others the white forms are sufficientSome of these white forms
ly rare to attract particular attention.
Others have
have already been described under appropriate names.
previously
reported.
been
Inthe present paper attention
apparently not
to
some
of
the
white
forms
and
some
common
new ones preis called
viously unnoted are here described.
In at least thirteen different plant families white forms of

our common wild flowers have been noted.

In the Commellnaceae
certain of our species of Tradescantia
show white forms. T. Ernest iana Anderson and Woodson, displays the
greatest amount of color variation ranging from deep purple through
the most common color, blue-lavender, to pale lavender, deep rose,
pink and pure white. These are all probably genetic segregates and
this group would furnish the basis for an interesting genetic study.
In some localities where this species is found, Individual plants
from each of these color groups may be present.
Tradescantia
canal iculata Raf. shows much less variation in color but pale forms
are often found and occasionally plants with white petals and blue or
white filaments may be found with the typical form.
In the Iradaceae two genera present white forms. Certain
of Sisyrinchium, which are usually blue, may occur in the
white form. In Iris at least two species, normally blue or bluelavender, may be found in pure white. Iris cri stata Alt., while
somewhat variable in the degree of coloration, is not often found
without any blue color. However, in a few localities relatively
large clones of this species have been found In which the blue color
is entirely absent, only remaining color being a touch of yellow
which is usually found on the outer segments of the perianth.
In
another species of Iris most commonly found In low, wet meadows,
Iris virginica var. Shrevei
(Small) Anderson, the perianth segments
are normally veined with various shades of blue but not uncommonly
with the species may be found plants totally lacking the blue color.
species

In the Ranunculaceae
the genus Delphinium in Arkansas is represented by species predominantly blue or purplish. Two species, at
least, vary considerably in the degree of blueness often reaching a
point where they would be described as a "dirty white". These are
Delphinium tricorne Michx. and D. newtonianum D. M. Moore.
The Oxalidaceae contains yellow species as well as the widespread Oxalis violacea.
The latter has been found in several localities with entirely white flowers. In such cases where pigmentation
of the flower is lacking, the foliage also usually lacks the pur-

plish pigmentation.
This might indicate that a single gene is
responsible for the anthocyanin pigmentation in both flowers and
foliage. Proof of this, however, must await further study.

Of the Passlfloraceae

incarnata L., varies from a

pigmentation

Research

the common Passion Flower, Pass iflora
deep lavender-blue to forms in which the

is entirely lacking.

Paper No. 718.

Journal

Series, University of

Arkansas.
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The violets in the Violaceae are frequently very constant in
their color but some of our species are widely variable. Most noteworthy of these is Viola pedata L., the Bird-foot Violet. This may
be found in all degrees and combinations from rich, deep purple
through very pale lavender to white. Some other violets, though
not so variable, also occur in white forms.
In the Primulaceae the Shooting Star, Dodecatheon Mead ia L.,
which in certain regions is nearly always of a lavender coloration,
occurs most commonly in Arkansas in white with occasional plants in
the lavender color.
Of the Gentianaceae the genus Sabatia usually occurs in a roseThe white form of one of these, as already recognized
previously, (Sabatia angularis f. albiflora (Raf.) House), may occur
with the typical form. White forms of Sabatia campestris Nutt. have
also been found with the typical form in Benton County. In keeping
with the usual practice this is here designated by the name, Sabatia
campestris f. albiflora f.n. 2
pink color.

The Polemoniaceae is represented in Arkansas by several species.
The genus Phlox is normally represented by flowers ranging in color
from a lavender-blue through deep rose. In the Ozark region Phlox
pi losa is represented by P. pilosa var. ozarkana Wherry, in which the
white variant has been recognized by Wherry (1935).
Phlox divaricata
L. is usually quite constant in its coloration.
Recently in the
Ozark region the author has found this species in pure white. Itis
here designated as P. divaricata f. albiflora forma nov.3
In the Labiatae Lamium amplexicaule
L. is quite constant in
the purple color of its flowers. In the spring of 1933 and again in
species
1934 the author found a quantity of this
with entirely white
flowers growing in a parkway in Russellville.
This is sufficiently
recognize
unusual to
as a distinct form and will be designated
Lamium amplexicaule f. albiflorum forma nov. 4 This form differs
from the species in having white flowers and in general lacking
purplish pigmentation in the leaves and stems.
Attention might be merely directed here to the Moth Mullein,
Verbascum Blattaria L., of the Scrophulariaceae
in which the white
form, Verbascum Blattaria f. albiflorum (G. Don) House, occurs
commonly with the typical yellow form as elsewhere in the United
States.
The genus Houstonia in the Rubiaceae has several typically
blue species in which white forms occur. In the same family the
common weed known in Arkansas as Poor Joe (Diodia teres Walt.) has
been found with white flowers in Pulaski County. Since the status
of this one is not certain and there is a possibility that this may
be an edaphic variation, it will not be considered at present as a
distinct form but a variation.

-

iunong the Lobelias in the Lobeliaceae two of the Arkansas
L. cardinal is L.
species usually occur in very brilliant collors
in its rich cardinal color and L. siphilitica L. in a bright blue.
Along a stream in the northern part of Washington County a white
2 Sabatia campestris
f, albiflora D. M. Moore forma nova.
A typo differt corollis albis.
P. divaricata
f. alb ifIor a D. M. Moore forma nova.
A typo differt corollls albis.
lamium amplex icaule
f. albiflorum D. '.'. Moore forma nova.
A typo differt corollis albis.
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-

plant of the latter was found growing among the typical plants of
It presented a very patriotic group
this
both of these species.
Specimens of this were not taken
red, white and blue combination.
and have not been seen since. However, it is hoped that this may
be rediscovered and correctly described and recorded.
In addition to the white forms thus enumerated there may be
others which occasionally vary into the white. Among these it will
be noted that, with the exception of Verbascum B Iattar ia, tSe pigmentation inall of these is due toanthocyanins. This would indicate
that these pigments, which normally do not occur inplastids, are more
variable than others This would present the subject matter for a very
interesting study ofthese pigments and their hereditary characters.

.

The present paper has attempted to call attention to some noteworthy white forms of colored Arkansas wild flowers. The white
Others could be
forms mentioned represent thirteen plant families.

Of those included three new forms are described.
Perhaps
these few records may stimulate further observation and investigabring
light
to
additional examples of such variations.
tion and

included.
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SOME NOTES ON THE DEVELOPMENT AND REGULATION
OF HEAT AMONG GALLERIA LARVAE
T.

L. Smith, The College of the Oaarks

,

Clarksville

INTRODUCTION
In carrying on some experimental work on the genetics of the
wax moth, Galleria mellonella L. (Smith '38), it was noted that
the growing larval stages developed appreciable amounts of heat
enough that upon examining on cold mornings in the winter time, the
culture bottles were surprisingly warm, having temperatures up to
over 40 degrees C. It was thought at first that the heat produced
might perhaps be due to some fermentative process going on in the
food. This possibility was ruled out since the food, which is dry,
honeyless bee combs, (Smith '37) contains neither sugar nor moisture

—

¦

and thus does not
temperatures
is developed.

"heat".

—

The observations and measurements of the
the stage during which much heat

were made on larvae

THE PRODUCTION OF HEAT
When it was observed that considerable heat was being generated
in the larval cultures, it, of course, aroused some curiosity. Since
the organism is a "cold-blooded" animal this pronounced heat production seemed to warrant further investigation.
So far as the writer
can ascertain, there is only one other case recorded of cold-blooded
animals, either among the invertebrates or the vertebrates having the
power to raise their own temperature or the temperature of their
This case is the honey bee,
environment to an appreciable degree.
Apis, upon which definite measurements have been made by Phillips
and Demuth ('14), and others.
Bodenhelmer ('34), Wigglesworth ('39)
and others have reported a number of insects which have a very
limited power of both temperature production and regulation. They
Indicate that this is chiefly accomplished by metabolism and heliotropistic reactions, and by evaporation, respectively.
EXPERIMENTAL
When It was first noticed that the larval stages of Galleria
me 1 1one Ila were developing considerable heat, several measurements of
the temperature were made by placing the bulb of an ordinary mercury

thermometer in the midst of the colony and observing its registrations. In most of these cases the temperature in the colony registered from 10° to 15°C. above the room or incubator temperature.
In
one case of a large colony of well-fed full-grown larvae among
some cultures which were being carried at room temperature (the room
temperature ranged around 20° to 23°C), the temperature of the
colony was slightly over 40°C— a difference of some 17° to 20°C.
This striking heat producing characteristic was investigated still
further.
The following Is a series of readings of the progressive temof typical room incubated cultures, and of cultures reared
in an incubator maintained at 30°C. Culture no. 13/4H14— brothersister mating, was made on August 12. The room temperatures ranged
from about 22°C. during the night, up to around 26°C. during the day
time. The pair mated and the female deposited many eggs during the
following night. On August 23 the larvae began to hatch and scurry
peratures
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about over the food.

From then on the following data were collected:

Table I
Temperature

Date
Room
August
August
Sept.
Sept.
Sept.
Sept.
Sept.
Sept.

Oct.
Oct.
Oct.

Oct.

Oct.

Oct.

Nov.

Nov.

Nov.

23
31
5
10
15
20
25
30
5
10
15
20

25

30
5
10
15

9:30
4:00
9:30
9:30

9:30
9:30
9:30
9:30

9:30
9:30
9:30
9:30

9:30
9:30
9:30
9:30

9:30

a.m.
p.m.
a.m.
a.m.
a.m.
a.m.
a.m.
a.m.
a.m.
a.m.
a.m.
a.m.
a.m.
a.m.
a.m.
a.m.
a.m.

25.5

26
24.5
25
24

1

Culture
25.5
26.5

26.5

24.5

28
27
29

23.5
23.5

33
32.5
37

24
24

24.5
23
23
23.5
23.5
23

23.5

Centigrade

in degrees

30.5

38.5
33
29
26

24.5

23.5
24

1

Difference
0
.5
2
3
3
4.5

6.5

9
9
13.5
16
10
6
2.5
1
.5

.5

Some adults began to emerge on October 25. However, there
were some larvae which had not yet reached the comparatively quies-

cent pre-pupal and pupal stages.

It will be

noted that there is

a gradual rise in temperature as the larvae increase in age and size
and a more sudden decrease as they begin pupating.
This is to be
expected on the basis of the gradual increase in size of each
(some
later)
definite figures willbe given
and the
growing mass

relatively shorter time required to go into pupation after the
last larval stadium.
It should be remembered that the temperature of the growing
culture would have been greatly in excess of that shown here had
there been some means of preventing the constant radiation of heat
away from the culture
The amount of heat that was lost could not
be measured by the apparatus at hand.
In the case of either room or Incubator cultured larvae, the
individuals have a method of regulating the temperature of the
colony as a whole, and indirectly, their own individual temperatures.
If the temperature gets above 40°C. the larvae scatter
themselves about over the surface of the combs and the sides of
the culture bottle. In this way the individuals lose considerable
heat. When they return to a place within the colony, they tend to
reduce its temperature accordingly.
They are constantly generating heat, the source of which is interpreted as arising from (a)
their constant and rather vigorous muscular activity and (b) the
oxidation of relatively large quantities of food as is evidenced
by the amount consumed and by their rapid larval growth.
An attempt was made to ascertain this critical maximum temperature of the colony.
Repeated measurements
of the temperature
of room or Incubator grown colonies indicated that the highest
temperature reached (and this is typical for colonies of fullgrown, last stadia larvae) was generally around 39 to 41°C. For
a more critical test 160 last stadia larvae were cooled to 15°C.
and placed in a pint thermos bottle of standard design with
finely broken pieces of food. The food was broken into small
pieces so that larvae could penetrate it easily. The thermos
bottle also was cooled to 15 C. A hole was bored through the cork
to admit a mercury thermometer which was graduated to degrees
only. Subsequent readings were approximated to 1/4 degree.
About
15 minutes was consumed in setting up the experiment after lowering

.
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the bottle, food, and larvae to 15° C. The readings were made bythrusting the thermometer to about the center of the mass of larvae and food, then raising it to where the mercury could be seen
and read. During this fifteen minutes the mass raised its temperature to 18° C. The following is the complete record of the
readings:

Table II
Date

"
"
"
"
""
"
"
"
""
"
"
"
"
"
"
"
"
"
""
"
"
"
"
"
"
"
"

Hour

"
"
"
""
"
"
"

Dec. 15 12:00 m
1:00 p.m.
»
1:30 p.m.
1:45 p.m.
2:00 p.m.
2:30 p.m.
3:00 p.m.
3:30 p.m.
11
4:00 p.m.
5:00 p.m.
11
6:00 p.m.
7:00 p.m.
10:00 p.m.
16 9:00 a.m.
10:00 a.m.
11:00 a.m.
12:00 M
1:00 p.m.
2:00 p.m.
5:00 p.m.
11
9:00 p.m.
10:00 p.m.
17 9:00 a.m.
12:00 M
5:00 p.m.
9:00 p.m.
18 9:00 a.m.
12:00 M
3:00 p.m.
5:00 p.m.
9:00 p.m.
19 9:00 a.m.
12:00 M
5:00 p.m.
10:00 p.m.

""
""
"
""
"
""
"
"
"
"
"
"
"
"
"
"
"

"

Temperature

D&te

c

"
"
"
""
"
"
"
"
"
""
""
"
"
"
"
""
"
"
"
"
"
""
"
"
"
"
"

18
24
27
29
30
30
30
29
29
28
27.5
35
40
39.5
40
41
41.25

Hqui>

""

Dec. 20

41.25
41.25
41.25
41
41

40.25
40
40
40
40
40
40
40
40
41
41
41

"
21
"
"
22"
"
23"

"
"
"

24
25
26

"
"
"
"
28"
"
29"
"
30"
"
27

31

9:00 a.m.

12:00 M
3:00 p.m.
6:00 p.m.
9:00 a.m.
12:00 M
10:00 p.m.
9:00 a.m.
12:00 M
10:00 p.m.
9:00 a.m.
12:00 M
10:00 p.m.
9:00 a.m.
12:00 M
10:00 p.m.
10:30 a.m.
10:00 a.m.
7:00 p.m.
9:00 a.m.
12:00 M
5:00 p.m.
10:00 p.m.
9:00 a.m.
12:00 M
10:00 p.m.
9:00 a.m.
12:00 M
10:00 p.m.
9:00 a.m.
12:00 M
10:00 p.m.
9:00 a.m.

Temperature

c
41
40.5
41
41
41
41
41
41
41
41
40
40.5
40
39
39.5
39
37
35
34
30
30
29
29
27

26.5

26
25.5
25.5
25.5
25
25.5
25.5
25

41.5

From the above table

it will be noticed that at first there

was a definitely rapid rise, then a slump and fall of the temperature within the first five hours of the experiment.
The
rapid rise in temperature is a characteristic of their heat producing ability. The progressive fall between 3 p.m. and 6 p.m.

was due to the fact that the bottle was corked up at the beginning of the experiment and by this time the larvae had used up
all available oxygen and were suffocating in the bottle. Some of
them were lying comatosely on top of the food. At this point the
cork stopper was removed and the bottle thoroughly aired by blowFrom this
ing into it from a distance of six or eight inches.
point on a wire screen was placed over the top of the bottle
through which a hole large enough to admit the thermometer was
made.
It is noticeable that after the means for constant aeration
were obtained, the temperature rose to the upper critical level
where it stayed fairly constant until December 23. At this point
the larvae began to climb up the walls to near the mouth of the
bottle and pupate. As a consequence of Increasing numbers coming
out of the mass and to the quiescent prepupal and pupal stages, the
temperature gradually fell to another constant, about 25°C, and
31
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this temperature, from 1.5 to 2°C. above the room temperature,
maintained until the imagoes emerged.

was

Aggregations in Galleria larvae are due to asexually conditioned social tendencies or grouping since sexual relationships
obtain only in the imaginal stage. These groupings are due prob(1) their hatching from eggs of the
ably to three main causes:
same or related mothers— The "family origin" (Wheeler '28), (2)
their conferring upon each other distinct survival values resulting in social tendencies (Allee '38) and (3) their being posiThis latter might be a result of or cause
tively thermotropistic.
for (2)
Itwould cause the animals to aggregate in a limited
space for their mutual advantage in raising their common temperature. This is evidenced by the fact that if there are 500 to 1000
larvae in combs filling a volume of some 3 cu. ft. the larvae will
be found clumped generally near the top strata of combs and
occupying a somewhat flattened (horizontally) spherical space of
about 2x4 inches or a volume of some 35 cu. In. Their locating
near the surface Instead of deeper in the food mass is not due to
the fact that the eggs were deposited there, but probably to
their need for air which, of course, would be most accessible near
the top. They are also negatively geotropistic and negatively
phototropistlc which permits their approaching an area near the
top surface, yet keeps them sufficiently under it to avoid the
light. At night, in the darkened Incubator, or when their common
temperature has become too high, they may occasionally be found
wandering about on the surface; but generally they are burrowing
through the mass of combs, webs, and their fellow larvae.

.

Discussion

and Summary

In animal tissues the destructive phase of metabolism (catabolism) is the one most in operation. This oxidizing phase is the
animal's only source of energy for its activities or its body heat.
Thus the temperature of a living organism under average conditions
Is always more or less above that of its environment (Starling 20).
If the temperature of the contiguous environment were maintained
above that of the organism, It would very soon perish. Living
tissue, then, maintains a temperature somewhat above that of its
The homolotherms (mammals and birds) maintain temperenvironment.
atures often considerably above their environment. In this case, of
course, it is due to the fact that these animals have a two-way
by
regulating mechanism (1) the rate at which heat is produced the
their bodies and (2) the rate at which Itmay be lost. In
is either very
lower animals and plants this regulating ability
slight or lacking in the individual but may be developed to varying degrees In certain animal- societies, groupings or organizations. In cold-blooded animals there is a reduced and variable
ability to produce heat and practically no means of controlling
Its escape from the body.
The aggregating tendency of Galleria larvae coupled both with
their rapid growth and constancy of motion (which would be a source
for biotic heat) and with the fact that their food stuff and
silken webs are excellent insulators against heat loss not only
would account for the colonial temperatures but also would be
factors of distinct survival value to the species especially for
those living in the temperate and sub-frigid zones of the world.
The Increased temperatures would assure more rapid larval growth
and a completion of metamorphosis while its absence would doubtless mean the delay of development and death to great numbers of
the species.
Moseback and Pukowski ('38) have found In colonies
of Vanessa larvae a temperature of up to 2°C. above that of their
32
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environment.

They conclude

this is of survival value to the

species.

In the case of bees the stimulation for regulatory reactions
for the temperature within the hive may be regarded as coming from
temperature
outside the hive. While with Gallerla the outside
the
temperature seems not to be involved except when it rises to above
any
temperature
conditions below 40° C. the larvae are
40° C. For
tending always to raise the temperature of the colony to this
upper critical level which perhaps is an optimum for the-ir normal
physiological reactions and their development as a whole.
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A COMPARISON OF THE SENSORY RESPONSES OF POLISTES AND LUCILIA
TO SUGARS
Cyril E. Abbott, Harding College, Searcy

Any one who has compared subjectively the relative sweetness
of various sugars is aware of the enormous differences in their
stimulating value.
Sucrose, for example, is "sweeter" than gluThe difference is not
cose, i.e., produces a stronger sensation.
the result of molecular concentration, since raffinose, which is
a trisaccharide, does not produce so strong a sensation, quantity
Moreover,
for quantity, as sucrose, which is a disacharride.
dulcln, saccharin, and various other substances having no strucintense
sensations
of sweetrelationship
sugars
produce
to
tural

ness.

The results of the experiments which follow indicate that
what is true of human gustation holds for other organisms also,
but that the degree of sensory perception of a given sugar varies
with the species.
The organisms tested were the common paper-making wasp,
Polistes fuscatus Fab., and the "green-bottle" fly, Lucilla
sericata Meig. Although the methods employed in testing the two
species were somewhat different and more or less involved, it is
believed that the results are strictly comparable.
Six sugars and one "sugar alcohol" were used: sucrose,
galactose, xylose, raffinose, and mannitol.
glucose, and galactose are monosaccharlde
disaccharide; raffinose a trisaccharide, and
Mannitol Is a hexahydric alcohol resembling
the monosaccharides.

fructose, glucose,
Of these, fructose,
hexoses; sucrose a
xylose a pentose.

In a cage containing thirty wasps, starved for twenty-four
hours, but plentifully supplied with water, were placed two
Syracuse watch glasses, each containing 1 gm. of the sugar to be
compared.
The wasps were then observed for two hour intervals
for twenty-four hours, and an average taken of the number of insects frequenting each dish. Every possible combination (21) was
tried. The insects invariably favored one of the sugars, although
there was considerable variation in the degree of difference In
different cases. By averaging the numbers visiting a given sugar
in all combinations where it was used, it was possible to determine the attractiveness
of said sugar as compared with that of
the others.
To present the complete data would require too much
space and perhaps tire the reader's patience, but the method used
is indicated in Table I, which gives the result obtained for
glucose.

Table

I.

Averaging
(t

Paired Sugars No# Re
glucose-sucrose

"

"
"
"
"

-fructose
-mannltol

-xylose
-galactoae

-raffinose

the Responses

fEnding
9
15
19
29
30
30

of Polistes

e3 P°n 3 e

to Glucose

Average No.

Average

%

29.7
49.5
62.7

95.7
100.0
100.0
22

72.7
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By comparing averages similarly determined for other sugars,
it was evident that Polistes exhibits the following order of preference:
sucrose, fructose, glucose, mannitol, xylose, galactose,
and raffinose.
To determine the order of preference of Lucilia was more
difficult. For various reasons the method employed with Polistes
is impractical when applied to Lucilia. After some consideration,
the percentage

of flies extending the proboscides

when the tarsi

were dipped in sugar solutions was adopted as an index of sensitivity. Unfortunately, and in spite of efforts to control rigidly the nutritive condition of the flies, there was considerable
variation in the proboscis response, and the difficulty was increased because the slightest change in the dilution of the sugar

might affect it. The results of preliminary experiments also indicated that Lucilia is extremely sensitive to some sugars and
The method of comparison finally
almost insensible to others.
adopted was to determine the lowest molar dilution of each sugar
which would result in proboscis extension of 70% of the files.
This entailed a great deal of laborious experimentation but gave
satisfactory results.
No effort was made to test the sexes separately, although an
effort was made to keep the numbers about equal. In the final
tests forty flies were individually observed, each insect being
attached to a wire "handle" by means of adhesive tape binding the
wings. All flies were starved for five hours previous to a single
series of tests, but received a plentiful supply of water. Flies
in excess of the number required were tested with water before
sugar was used, and the flies extending the proboscides in reThe results of these tests
sponse to water alone were excluded.
are given in Table II.
Table II. Critical Molar Concentrations
Sugar

sucrose
fructose

No. Responding
29
28

glucose

28
28
27

rafflnose
galactose
xylose

27
26

mannltol

%

for Lucilia

Responding

72.2
70.0
70.0

Molar Concentration

M/60

'

70.0

M/32
M/30
M/7

67.5

M/6

67.5

M/2
1_M

65.0

The results indicate that the order of preference for Lucilia
is: sucrose, fructose, glucose, raffinose, galactose, xylose, and
mannitol. Evidently Lucilia is very sensitive to sucrose even In
very low concentrations; it is almost Insensitive to mannitol, for
even at full molar concentration that sugar elicits a response
from only 65% of the flies. The difference in sensitivity of the
flies to some pairs of sugars is very slight, as may be seen by
comparing results obtained with fructose and glucose.
Table III. Comparative Responses of Pol istes and Luci Ila
Luc11la
sucrose
fructose

Pollstea

sucrose
fructose

d-glucose

d-glucose

rafflnose

Pd-mannitol

d-galactose
d-xyloae

d-xylose
d-galactoae

d-mannitol

rafflnose
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By consulting Table III,one finds that while the order of
preference Is the same In both Pollstes and Lucllla for the first
three sugars, In the case of the remaining compounds the order of
preference for one species Is Just the reverse of what It Is for
This fact at once Indicates that neither the structhe other.
tural relationships of the sugars nor their occurrence In nature
accounts wholly for their gustatory effects. Neither is there
a close adaptive relationship between the gustatory effect of a
given sugar and its utilization as a food, for preliminary experiments indicate that mannltol, which is not readily distinguished as food by Lucllia, will support the life of flies for a
period of at least 20 days. It is rather to be expected that
flies and wasps would exhibit strong preferences for sucrose,
fructose, and glucose, since all three of these sugars are
widely distributed and constitute important carbohydrate foods
for many species of organisms.

But it Is evident that the gustatory responses of the species
studied are only adaptive In a very limited sense.
It seems likely
that the differences discovered are physiological and inherent.
Tarsal gustatory sense is feeble or absent in Polistes, while
Lucilla has gustatory receptors on both the tarsi and oral lobes;
yet mere difference in location is certainly Insufficient to
account for differences in sensory behavior of the two species.

-

The chief factor determining this difference may be in the
operation of the receptors
that is to say, their action must be
specific, and In a sense, subjective.
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A NEW SPECIES OF GROUND BEETLE OF THE GENUS RHADINE
FROM AN ARKANSAS CAVE (COLEOPTERA: CARABIDAE)
Milton W. Sanderson, University of Arkansas, Fayetteville
and
Albert Miller, Tulane University, New Orleans, La.
Several years ago, the authors began a study of the animal
life of some Arkansas caves. In the course of studying our
collection, we discovered a new species of ground beetle belong-

ing to the genus

Rhadine.

from Carlsbad

species of the
having been described

This is the second

genus to be recorded from caves, the first

Cavern in New Mexico by Benedict
Rhadine ozarkensis

(1927).

n. sp.

This species keys out near Rhadine jejuna (Lee.) and R.
gracilenta Csy., in Casey's (1913) revision of the genus, by
having the elytral striae impunctate and the elytral intervals
flat, the elytra opaque, and the width of pronotum at base more
than half its maximum width. However, it is more closely associated with R. caudata (Lee.) (1863), a species known to Casey only
in the literature at time of above writing.
Length, 12 to 14.5 mm.; width, 3.5 to 4

mm.

Body elongate, depressed.
Color, when mature, dark brown,
appendages lighter. Head rather elongate, widest across the
eyes, three-fourths as wide as pronotum, and with two or three
shallow longitudinal grooves nearly parallel to the antennal
ridge. Eye, as seen from above, about one-fifth width of head,
and equal in length to side of head from posterior margin of eye
to constriction.
Antenna but slightly less than combined length
of pronotum and elytra, with segments in following proportions:
1: .7: 2.6: 1.8: 1.5: 1.5: 1.4: 1.25: 1.2: 1.0: 1.2. Pronotum
widest Just before middle, averaging 1.18 times as long as wide;
width of base and apex subequal and averaging nearly one-half
the average length of pronotum; sides evenly rounded from apices,
slightly sinuate before base, the hind angles rectangular and
scarcely produced; side margins narrowly produced, and at middle
equal in width to third antennal segment at extreme base; disc
evenly convex, Impunctate, shining; median line distinct; a
setiferous puncture in each hind angle and one at a point on side
margins about one-third from apex.
Elytra averaging 1.9 times
as long as wide and 1.75 times as wide as pronotum; sides rapidly
converging from base to middle and more narrowly reflexed than
sides of pronotum; apices of elytra strongly and "separately produced and acute, and from suture to apex equal to greatest diameter of hind femur; distance between apices about three fourths
this length; outer sinus very distinct, averaging seven times
longer than deep, striae lightly Impressed, impunctate, and nearly
obliterated at base; Intervals flat, dull, finely granulate; from
six to eight irregularly placed punctures bearing long setae in
basal one-fourth, and a row of such punctures on ninth interval
Legs. Segments of front tarsus longitudinfrom base to sinus.
ally grooved above and with a distinct outer groove on first
three segments; hind femur and tibia subequal in length, 1.27
times as long as width of elytra; hind tibia 1.1 times as long as
tarsus, with tarsal segments in following proportions: 2.4: 1.5:
1.1: .75: 1.2. First four segments of hind tarsus with a groove
on each side of the median one; longest hind tibial spur equal to
about one-third length of first tarsal segment.

Holotype male, allotype female, one male and two female paratypes, Washington Co., Arkansas, January 20, 1940, Fincher's Cave,
39
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collected by Milton W. Sanderson and Albert Miller. Four of the
beetles were removed from' two traps set In the cave at forty-two
feet from the entrance and In the twilight zone. The fifth was
found in a trap at 240 feet from the entrance and in total darkness. All traps consisted of small jars set in the cave floor on
November 4, 1939 and baited with liver. The preservative was
Gait's solution.
The present species may be distinguished chiefly from R.
caudata (Lee.) as follows: elytra are dull and not shining as in
that species; alternate elytral intervals are without setiferous
punctures their full lengths; pronotum longer than wide and not
subequal in length and width as in R. caudata (Lee); side margins of pronotum at base much less elevated in ozarkensls n. sp.
Holotype and allotype in author's collection, one pair In
the collection of the Museum of Comparative Zoology, Harvard
College, and one paratype in the Snow Collection, University of
Kansas

.

The authors are indebted to Doctor P. J. Darlington and to
Mr. Warwick Benedict, in charge of the Coleoptera in these respective collections, for making type comparisons, for the loan of
comparative material, and for their suggestions.
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Summary

Rhadine ozarkensis is described as a new species of ground
beetle from Flncher's Cave, Washington County, Arkansas.
Two
males and three females were collected in the twilight and total
darkness zones between November 4, 1939 and January 20, 1940, from
three liver baited traps set in the cave floor. This species is
related to R. caudata (Lee.)
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A Check List of the Ligneous Flora of Arkansas
Dwight M. Moore, University of Arkansas, Fayetteville
The trees and other woody plants of Arkansas have attracted
attention from the earliest times. Forests covered more than
eighty per cent of the territory which is now Arkansas when white
men first saw it. In spite of continuous, lumbering operations
more than half of the state is still covered with a substantial
growth of woody plants even though much of this is scrubby and
of little economic importance. Many others are highly ornamental.
They are thus one of the major resources of Arkansas.
Accounts of the trees and forests of the state have been
given at various times from the early part of the nineteenth
century when Bradbury, Schoolcraft and Nuttall described some
of their travels into that early territory. In 1880-1881 F. L.
Harvey, the first scientist at what is now the University of
Arkansas published several articles relating to the trees and
forests of Arkansas.
C. S. Sargent published in 1884 a part of
the tenth United States Census a report on the forests of North
America in which he described in general the nature and extent
of the forests of Arkansas.
Branner and Coville (1891) included woody plants with others In their List of Arkansas plants.
Since that time various notes and writings pertaining to the
forests of Arkansas have appeared notable among which are
those of Samuel J. Record, E. J. Palmer, W. W. Ashe, J. T.
Buchholz, D. Demaree, and L. M. Turner.
In spite of all of these different writings there is not at
the present time an available record of all the species and forms
Several lists name
of the woody plants to be found in Arkansas.
the more prominent species but neglect a great many others <
In the list which follows the writer has attempted to bring
the names of all of the woody plants which are known to
occur out of cultivation within the state. This includes, in so
far as possible, all the trees, shrubs and woody vines even those
which are only partly woody as in case of some of the more tender
vines. It Is fully realized that there may be errors and inaccuracies in this list but it will form a basis for further study
and Investigation.
Itis hoped that any errors of commission
or omission willbe brought to the attention of the writer.
together

This list is based upon the material in the herbarium of the
University of Arkansas together with authentic records and collet
tions, among others, of Mr. E. J. Palmer of the Arnold Arboretum
and Dr. Delzie Demaree of Arkansas A. and M. College, Montlcello,
who have done extensive collecting in the state. Thanks are due
them for their kind cooperation and assistance in the preparation
of this list.
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CHECK LIST OF THE LIGNEOUS FLORA OF ARKANSAS

(Including Trees, Shrubs, and Woody Vines Growing out of Cultivation)

GYMNOSPERMAE
PINACEAE

1. Juniperus mexicana Spreng. Ozark White Cedar
(J. Ashei

Buchholzj

2. Juniperus virginiana L. Red Cedar.
Southern Yellow Pine.
3. Pinus echinata Mill.
4. Pinus Taeda L. Loblolly Pine, Old-field Pine.
5. Taxodium distichum (L.) Rich. Bald Cypress.
ANGIOSPERMAE
Monocoty ledoneae
GRAMINEAE
6. Arundinaria glgantea (Walt.) Chapm. Southern Cane.
(A. macrosperma Michx.;
7. Arundinaria tecta (Walt.) Muhl. Small Cane.
PALMACEAE

8. Sabal minor (Jacq.) Pers. Dwarf

LILIACEAE

9.
10.
11.
12.
13.

Greenbrier,

palmetto.
Stretchberry.

Smilax Bona-nox L.
Smilax glauca Walt. Wild Sarsaparilla, Sawbrler.
Smilax glauca var. leurophylla Blake.
Smilax hispida Muhl. Hagbrler, Hellfetter, Bristly Greenbrier.
Smilax lanceolata L. Jacksonbrier.
(S. oinnamomi

folia

Small )

14. Smilax laurifolla L. Bamboo Vine, Blaspheme Vine.
15. Smilax pumlla Walt. Sarsaparilla Vine.
16. Smilax rotundifolia var. quadrangular! s (Muhl.) Wood. Greenbrier,

Catbrler.
Sarsaparilla, Coral Greenbrier
18. Yucca arkansana Trel. Arkansas Yucca.
19. Yucca filamentosa L. Yucca, Bear Grass.

17. Smilax Walter! Pursh.

Dlcoty ledoneae

SALICACEAE

20.
21.
22.

Populus alba L. Silver Poplar.
(Ait.) Sm.
Populus canescens
Populus del toides Marsh. Cottonwood.

23.
24.
25.
26.
27.
28.
29.

Populus heterophylla

(P.

iniana Sarg.J
balsamifera var. virg
L. Swamp cottonwood, Black cottonwood.
alba L. White Willow.
cordata Muhl. Heart-leaved Willow.
humilis Marsh. Prairie Willow.
interior Rowles. Sandbar Willow.
(S. long i
folia MuhlJ
Salix interior var. pedicel Iata (Anders.) Ball.
Salix longipes var. Wardi!. (Bebb) Schneider. Ward's Willow.

Salix
Salix
Salix
Salix

(S. Wardii BebbJ
Salix nigra Marsh. Black Willow, Swamp Willow.
Salix nigra var. altlssima Sarg. Tall Black Willow.
Salix nigra var. Lindheimerl Schneider.
Salix tristis Ait.
Hybrid Wi Hows
34. X Salix interior x longipes var. Wardii
35. X Salix longipes var. Wardii x nigra.

30.
31.
32.
33.

MYRICACEAE

36.

Myrica

cerifera L. Wax

LEITNERIACEAE

37. Leitneria floridana

Myrtle.

Chapm.

Corkwood.

JUGLANDACEAE

38.

39.
40.
41.
42.

Carya aquatica (Mlchx. f.) Nutt. Water Hickory, Bitter Pecan,
Swamp Hickory.
Carya Buckley! var. arkansana
Sarg. Arkansas Black Hickory.
Carya Buckley! var. arkansana
f. pachylemma Sarg.
Carya Buckleyl var. villosa Sarg.
Carya cordiformis (Wang.) K. Koch. Pignut Hickory, Bitternut
Hickory.

(Hicoria cord iform.is Wang. )
(H. minima (Marsh) Britt. ;
Carya"
43.
cordiformis var. latifolia Sarg.
Carya
glabra Sweet. Pignut or Broom Hickory
44.
(Hiooria glabra (Mill.) Britt.;
Carya
45.
illinoensis (Wang.) K. Koch. Pecan.

(Carya Pecan

Engl. &

Graeb.;
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46.

Carya laciniosa Loud.
(Hiooria laciniosa

(H. sulcato

King Nut.
Michx. t.)
(Wild.) BrittJ

47.
48.

Carya leiodermis Sarg.
Carya myri sticaeformls

49.
50.
51.
52.
53.
54.
55.
56.

Carya oval is Sarg.
Carya oval Is var. obcordata Sarg.
Carya oval is var. obovalis Sarg.
Carya ovata K. Koch. Shag-bark or-Shell-bark Hickory.
Carya tomentosa (Lam.) Nutt. Mocker Nut, White Hickory.
(Carya alba (L.) K. Koch. )
Carya tomentosa f. ficoldos (Sarg.) Palmer' & Steyerm.
Carya tomentosa f. ovoidea (Sarg.) Palmer & Steyerm.
Carya tomentosa var. subcoriacea
(Sarg.) Palmer & Steyerm.

57.
58.
59.
60.
61.
62.

Carya tomentosa x Buckleyl var. arkansana
X Carya Brown iISarg. (C. cordiformis x illinoensis)
X Carya Demareel Palmer. (C. cordiformis x ovalis).
X Carya texana (Le Conte.) C. DC. (c. aquatica x illinoensis)
Juglans cinerea L. Butternut, White Walnut.
Juglans nigra L. Black Walnut.

Hybrid

Nutt. Nutmeg Hickory.
Michx. t.)

(Hiooria myristicaeformis

Hickories

.

BETULACEAE

63. Alnus rugosa (Du Rol) Spreng. Smooth Alder.
64. Betula nigra L. River Birch, Red Birch.
65. Carpinus carol inlana Walt. Hornbeam, Blue Beech, Water Beech.
66. Corylus americana Walt. Hazal Nut.
67. Corylus americana var. Indehlscens Palmer & Steyerm.
68. Ostrya vlrglniana (Mill.) Willd. Hop Hornbeam, Ironwood

FAGACEAE

69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.

97.
98.
99.
100.
101.
102.
103.

Castanea
Castanea
Castanea
Castanea

ozarkensis
ozarkensis

Ashe.

var.

Chinquapin.

arkansana

Ashe.

pumilavar. Ashei Sudw.
pumila var. Margaretta Ashe.
Fagus grandifolia var. carol iniana (Loud.) Fern. & Rend. Beech
Fagus grand! fol ia var. carol iniana f. molllsFern. & Rehd.

alba L. White Oak.
alba f. latiloba (Sarg.) Palmer & Steyerm.
arkansana Sarg. Arkansas Oak.
boreal is Michx.
boreal is var. maxima (Marsh) Ashe. Northern Red Oak.
cocci nea Muench. Scarlet Oak.
Durandil Buckl. Durand's Oak.
fa Icata Michx. Spanish Oak. Southern Red Oak.
(Q. rubra L. in part. )
Quercus falcata var. leucophylla (Ashe.) Palmer & Steyerm.
Quercus falcata var. pagodaefolia Ell.
Quercus falcata var. trioloba (Michx.) Palmer & Steyerm.
Quercus Imbricarla Michx. Shingle Oak.
Quercus lyrata Walt. Overcup Oak.
Quercus macrocarpa Michx. Bur Oak.
Quercus marilandica Muench. Black Jack Oak.
Quercus Muhlenbergli Engelm. Chinquapin Oak, Yellow Oak.
Quercus Muhlenbergil f. Alexander! (Britt.) Trel.
Quercus nigra L. Water Oak.
Quercus nigra var. heterophylla Ashe.
Quercus Nuttallfi Palmer. Nuttall's Oak
Quercus Nuttalllf var. cachensls Palmer. Cache Oak
Quercus obtusa Ashe.
("?. rhomb ica Sarg.J
Quercus palustris Muench. Pin Oak.
Quercus Phellos L. Willow Oak.
Quercus prinoldes Wllld. Shin Oak, Scrub Oak.
Quercus Prinus L. Cow Oak, Basket Oak.
(Q. Michauxii Nutt.J
Quercus Shumardil Buckley Spotted Oak.
Quercus Shumardil var. acerifol la Palmer. Maple-leaved Oak.
Oak, Red
Quercus Shumardil var. Schneckil Sarg. Schneck's

Quercus
Quercus
Quercus
Quercus
Quercus
Quercus
Quercus
Quercus

Oak.

(Q. Schneckii Britt.j
104. Quercus stel lata Wang. Post Oak.
105. Quercus stel lata var. araniosa Sarg. Sand Post Oak.
106. Quercus stel lata var. attenuata Sarg.
(Q. mississippiensis Ashe.J
107. Quercus stellatavar. Margaretta (Ashe) Sarg.
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108. Quercus stellata var. oblonga Trel.
109. Quercus velutina Lam. Black or Yellow Oak.
(Q. t inot or ia Bartr. )
110. Quercus velutina var. mlssouriensl s Sarg. Black Oak.
Hybrid Oaks
111. X Quercus Bushll Sarg. (Q. marilandica x velutina. )
112. X Quercus Demarei Ashe. (Q. nigra x velutina.
* )
113. X Quercus garlandensi s Palmer. (Q. nigra falcata.)
114. X Quercus heterophy Ila Michx. (Q. borealis maxima x Phellos.) ;
115. X Quercus inaequalis Palmer & Steyerm. (Q. Phellos x velutina.
116. X Quercus incomita Palmer. (Q. marilandica x falcata.)
117. X Quercus Leana Nutt. (Q. imbrioaria x velutina. )
118. X Quercus macnabiana Sudw. (Q. Durandii x stellata. )
119. X Quercus neopalmeri Sudw.(Q.Quercus nigra x Shumardii.)
120. X Quercus Rudkini Brltt.
marilandica x Phellos.)
x Phellos.)
121. X Quercus Schockiana Dieck. (Q. palustris
122. X Quercus Sterrettil Trel. (Q. lyrata x stellata)
*
123. X Quercus Wi Idenowi ana Zabel. (Q. falcata
velutina. )
ULMACEAE

laevigata Wllld. Southern Hackberry.
(C. mississ ippiensis Bosc. )
Celtis laevigata var. Smallii (Beadle) Sarg.
Celtis laevigata var. texana (Scheele) Sarg.
Celtis occidental is L. Hackberry, Sugarberry.
Celtis occidentalis var. canina (Raf.) Sarg.
(C. canina Raf )
Celtis occidental is var. crassifolla Gray. Rough-leaved

124. Celt is
125.
126.
127.
128.
129.

.

Hackberry.

Celtis pumila Pursh. Dwarf Hackberry.
Celtis pumi la var. georglana (Small; Sarg.
Planera aquatica (Walt.) Gmel. Water Elm, Planer Tree.
Ulmus alata Michx. Winged Elm.
Ulmus americana L. American Elm, White Elm.
Ulnus crassifolla Nutt. Cedar Elm.
Ulmus fulva Mlchx. Slippery, Red, or Moose Elm.
Ulmus Thomas ISarg. Rock or Cork Elm.
(Ulmus racemosa Thomas.J
138. Ulmus serotina Sarg. Red Elm, September Elm.
130.
131.
132.
133.
134.
135.
136.
137.

MORACEAE

139. Broussonetia papyrifera (L.) Vent. Paper mulberry.
140. Madura pom ifera (Raf.) Schneld. Osage Orange, Bols d'Arc.
(M. aurant iaca Nutt. )
(Toxylon pomiferum Raf.j
141. Morus alba L. White Mulberry.
142. Morus rubra L. Red Mulberry.

LORANTHACEAE
143. Phoradendron
ARISTOLOCHIACEAE

flavescens

(Pursh) Nutt. Mistletoe.

144. Arlstolochia reticulata Nutt. Pipe Vine.
145. Aristolochia tomentosa Sims. Pipe vine. Dutchman's

Pipe.

POLYGONACEAE

146. Brunnichia cirrhosa Gaertn. Ladies' Ear-drops, Brunnichia.
147. Polygonella americana (Flsch. &Mey.) Small. Jolntweed.
RANUNCULACEAE
148. Clematis crispa L. Curl Flower, Marsh Clematis.
(Viorna orispa (L.) Small. )
149. Clematis paniculata Thumb.
150. Clematis Pitcheri T.& G. Pitcher's Leather Flower.
fYiorna reticulata (Walt.) Small. )
151. Clematis versicolor Small. Pale or Small Leather Flower.
152. Clematis viorna L. Leather Flower.
153. Clematis virgin!ana L. Virgin's Bower.
154. Clematis virginiana var. mi ssouriensi s (Rydb.) Palmer & Steyerm
MAGNOLIACEAE
155. Liriodendron tulipifera L. Tulip Tree, Yellow Poplar.
156. Magnolia acuminate L. Cucumber Tree.
157. Magnolia acuminata var. ozarkensi s Ashe.
158. Magnolia macrophy Ila Michx. Great-leaved Magnolia.
159. Magnolia tripetala L. Umbrella Magnolia.
160. Magnolia virginiana L. Sweet-Bay, Swamp Bay, Small Magnolia.
(Magnolia glauca L. )
161. Magnolia virginiana var. austral is Sarg.
162. Schizandra cocclnea Michx. Bay Star Vine.
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ANONACEAE
163. Asimina parviflora (Michx.) Dunal. Pawpaw.
164. Asimina triloba Dunal. Pawpaw.
MENISPERMACEAE
165. Calycocarpum Lyoni (Pursh) Nutt. Cup-seed.
166. Cocculus carol inus (L.) D.C. Carolina Moonseed.
(Ipibaterium oarolinum L. Brltt.)
167. Monispormum canadense L. Moonseed.
LAURACEAE
168. Lindera Benzoin (L.) Blume. Spice Bush, Spice Wood
(Benzoin aest ivale (L.) NeesJ
169. Lindera Benzoin var. pubescens (Palmer & Steyerm.) Render.
170. Persea Borbonia (L.) Spreng. Red or Sweet Bay.
(P. carol inens is (Mlchx.) NeesJ
171. Sassafras
albidum (Watt.) Nees. Sassafras.
172. Sassafras a ib idum var. molle (Raf.) Fern. Sassafras.
(Sassafras officinale Nees. & Eberm. )
(S. variifo-lium (Sallsb.) Ktze.j
SAXIFRAGACEAE
173. Hydrangea arborescens L. Wild Hydrangea.
174. Hydrangea arborescens var. D earn1 1 St. John.
175. Hydrangea arborescens var. oblonga T.& G.
176. Hydrangea Ashei Harbison.
177. Hydrangea cinerea Small. Ashy-Hydrangea.
178. Itea virginica L. Virginia Willow.
179. Philadelphia hirsutus Nutt.
180. Phi ladelphus pubescens var. intectus (Beadl) Rehd.
181. Phi ladelphus verrucosus Schrad.
182. Ribes curvatum Small.
183. Ribes Cynosbati L. Dogberry, Prickly Gooseberry
184. Ribes mi ssouriense Nutt. Wild Gooseberry.
(B. gracile Mlchx.;
(Grossularia missouriens is (Nutt.) Covllle & BrittJ
185. Ribes mi ssouriense var. ozarkanum Fassett
odoratum Wendl. Golden, Buffalo, or Missouri Currant.
186. Ribes
(B. aureum Pursh J
HAMAMELIDACEAE

187.
188.
189.
190.
191.
192.

Hamamells macrophylla Pursh. Large-leaved Witch Hazel.
Hamamells vernal Is Sarg. Ozark Witch Hazel, Spring Witch Hazel
Hamamelis vernalls f. carnea Rehd.
Hamamelis vernal is f. tomentella Rehd.
Hamamelis virginica L. Northern Witch Hazel.
Liquidambar Styraciflua L. Sweet Gum, Red Gum.

PLATANACEAE

193. Platanus occidental is L. Sycamore.
194. Platanus occidental Is var. glabrata (Fern.) Sarg. Sycamore.

ROSACEAE

195. Amelanchier arborea (Michx. f.) Fern. Service Berry, June Berry
(Amelanchier canadensis
(L) Medic. j
196. Aronia arbuti folia (L) Ell. Red Choke-berry
(Pyrus arbutifolia (L) L.fJ
197. Aronia arbutifolia f. macrophylla Rehd
Crataegus
198.
acutifolia Sarg.
(C. erecta SargJ
algens Beadle.
amicalls Sarg.

199. Crataegus
200. Crataegus
201. Crataegus
202. Crataegus

209.
210.
211.
212.

Sarg.

(C. villioarpa SargJ

Crataegus
Crataegus
205, Crataegus
206. Crataegus
207. Crataegus
208. Crataegus

203.
204.

arkansana

Biltmoreana Beadle
blanda

Sarg.

brachyacantha

Sarg. & Engelm. Blue-fruited Haw.

brachyphy Ila Sarg.
Bushii Sarg.

Calpodendron

Calpodendron

(C. hispidula SargJ

(Ehrh.) Medic.

var.

hispldula

.

(Sarg.) Palmer

Crataegus Calpodendron var. obesa (Ashe) Palmer.
Crataegus carrollensis
Sarg.
Crataegus coccinioides Ashe.
(C. speoiosa Sarg.)
Crataegus col Una chapm. Chapman's Hill Thorn.

(C. macropoda SargJ
(C. suoida SargJ
(C. sordida var. villosa SargJ
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216

Crataegus collina var. secta (Sarg.) Palmer.
Crataegus collina var. sordida (Sarg.) Palmer.
(C. sordida Sara, )
Crataegus Crus-galll L. Cock-spur Thorn.
(C. calophylla Sarg. )
Crataegus Crus-galli var. bellica (Sarg.) Palmer.

217

Crataegus

213
214
215

218
219
220
221
222

223
224
225
226
22T
228
229
230
231
232

(C. bellica Sarg. )
Crus-galli var. exigua (Sarg.) Eggleston
(C. rudis Sarg. )
Crataegus Crus-galll var. leptophylla (Sarg.) Palmer.
(C. leptophylla Sarg. )
Crataegus Crus-galli var. macra (Sarg.) Palmer.
(C. permera Sarg. )
Crataegus discolor Sarg.
(C. paroiflora Sarg. )

Crataegus

disjuncta Sarg. Missouri Thorn.

Crataegus Engelmanni Sarg
(C. barbata Sarg. )
(C. pilifera Sarg. )
(C. villiflora Sarg.j
Crataegus enticleata Sarg.
Crataegus fastosa Sarg.
Crataegus Harveyana Sarg.
Crataegus incaedua Sarg.
(C. pudens Sarg. )
Crataegus induta Sarg.
Crataegus invisa Sarg.

„

Crataegus

lacera Sarg.

233

Crataegus lanuginosa Sarg
Crataegus limaria Sarg.
Crataegus Mackenzi i var. bracteata (Sarg.) Palmer.
(C. bracteata Sarg. )
(C. seclusa Sarg. )
Crataegus Marshal 111 Eggleston. Parsely Haw.

234
235
236
237

Crataegus
Crataegus
Crataegus
Crataegus

238

Crataegus

239
240
241
242
243
244
245
246
247

Crataegus
Crataegus
Crataegus
Crataegus
Crataegus
Crataegus
Crataegus

248
249
250

(C. apiifolia (Marsh.) Michx. )
micrantha

Sarg.

Mohril Beadle.

moll is (T.&G.) Schelle

neobushii

Sarg.

(C. leioclada Sarg. )
noelensis Sarg.
(C. transmiss iss ippiensis Sarg.J
Crataegus nitida (Engelm. ) Sarg. Shining Thorn.
opaca

Hook.
ouachitensis
ouachitensis

Palmer.
var. minor Palmer.

pagensis Sarg.
padifoiia var. incarnata
palliata Sarg

Palmer! Sarg.

Sarg

Phaenopyrum (L. f.) Medic. Washington
(C. cordata Ait. )
Crataegus prulnosa (Wendl.) K. Koch
(C. pat rum Sarg.,)
Crataegus regal is Beadle.
Crataegus regal is var. paradoxa (Sarg.) Palmer.

Crataegus

Thorn

(C. paradoxa Sarg.J

251
252
253
254
255
256

Crataegus spathulata flichx. Small-fruited Thorn or
Crataegus straminea Beadle. Alleghany Thorn.
Crataegus subpilosa Sarg.
Crataegus thermopegaea Palmer.
Crataegus triumphal is Sarg.
Crataegus uni flora Muench. Dwarf Thorn.
(C. tomentosa L. )

257
258
259

Crataegus
Crataegus
Crataegus

260

X. Crataegus notha Sarg.
Malus angustifolia Michx. Narrow-leaved Crab Apple
(Pyrus angustifolia Alt.,)
Malus ioensi's var. Bush IIRehd.
Malus ioensis var. Palmer! Rehd. Wild Crab Apple.
Malus pumila Mill. Apple.

261

262
263
264

Haw

(C. trianthophora Sarg.J

velutlna Sarg.
verruculosa Sarg.
viridis L. Green Haw.

(C. arl.orescens

Ell.J
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265.

Physocarpus

(Opulaster

var. intermedius

(Rydb.) Robinson. Nlnebark.
intermedius Rydb.)

Prunus americana Marsh. Wild Yellow or Red Plum.
Prunus angustifol la Marsh. Chi ckasaw Plum, Hog Plum.
Prunus angustifolia var. varians Wright.
Prunus gracilis Engelm. & Grey. Low Plum.
Prunus hortulana Bailey. Wild Goose Plum.

266.
267.
268.
269.
270.
271. Prunus lanata (Sudw.) Mack. & Bush.
(P. arkansana Sarg.J
272. Prunus Mahaleb L. Perfumed Cherry.
273. Prunus mexicana Watson. Big Tree Plum.
274. Prunus mexicana var. fultonensis Sarg.
Prunus Munsoniana Wight and Hedrlck. Wild Goose Plum.
275. Prunus
pumila L. Sand or Dwarf Cherry.
276.
277. Prunus Reverchonii Sarg.
278. Prunus serotina Ehrh. Wild Black Cherry.
279. Prunus umbel lata Ell. Sloe, Black-Sloe, Hog Plum.
280. Prunus umbel lata var. tarda (Sarg.) Wright.
281. Prunus vlrginiana L. Choke Cherry.
282. Rosa bracteata Wendl. MacArtney Rose, Hedge Rose.
283. Rosa Carolina L. Swamp or Wild Rose.
284. Rosa Carolina var. glandulosa (Crepln) Farwell.
285. Rosa Carolina var. villosa (Best) Rehd.
(R. serrulata RafJ
286. Rosa Palmerl Rydb.
287. Rosa rubiginosa L. Sweet Brier, Eglantine.
288.
289.
290.
291.
292.
293.
294.
295.
296.
297.
298.

(R. eglanteria

Mill.J

Rosa setigera Mlchx. Prairie Rose, Climbing Rose.
var. serena Palmer & Steyerm.
var. tomentosa T.& G.
Rosa subserrulata Rydb. Ozark Rose
Rosa setigera
Rosa setigera

Rosa texarkana Rydb.
Rubus al legheniensi s Porter. High Bush Blackberry
(R. villosus Ait.J
Rubus alumnus Bailey.
Rubus argutus Link. High Bush Blackberry.
Rubus Bushil Bailey. Bush's Blackberry.
Rubus cunoifolius Pursh. Sand Blackberry.
Rubus flagellaris Willd. Mlllspangh's Blackberry,

Spineless

Blackberry.

Rubus frondosus Blgel. Leafy-flowered Blackberry.
Rubus invlsus Bailey. Dewberry.
Rubus occidentalis L. Black raspberry, Black Cap, Thimbleberry
Rubus ostrylfolius Rydb. High Bush Blackberry.
(R. Andrews ianus BlanchardJ
303. Rubus rhodophyllus Rydb.
304. Rubus trivial is Mlchx. Low Bush Blackberry.
(R. rubrisetus Rydb. )
305. Spiraea tomentosa L. Steeple Bush, Hardhack.
LEOUMINOSAE
306. Acacia angusti ssima (Mill) Ktze. Prairie Acacia
(A. fHioo ides Trel.;
(A. filicina
Willd.)
307. Acacia angusti ssima var. hirta (Nutt.) Robinson
Anorpha
308.
canescens Pursh. Lead Plant, Wild Tea.
309. Amorpha croceolanata Watson.
(A. fruticosa var. croceolanata C. Schneider.)
310. Amorpha fruticosa L. False Indigo.
311. Amorpha fruticosa var. angustifolia Pursh.
312. Amorpha fruticosa var. emarginata Pursh.
(A. emarginata Sweet,;
313. Amorpha fruticosa var. oblongifol la Palmer.
314. Amorpha fruticosa var. tennesseensi $ (Shuttl.) Palmer.
(A. tennesseensis Shuttl. j
315. Amorpha glabra Desf Mountain Indigo
31S. Amorpha laevigata Nutt.
317. Amorpha nitens Boynton.
318. Amorpha paniculata T.& G.
319. Amorpha virgata Small.
320. Cercis canadensis L. Redbud, Judas-tree.
321. Cladrastis lutea (Michx.) Koch. Yellow-wood.
322. Daubentonia Drummondii Rydb. Rattle Bush, Rattle Box.
323. Gleditsia aquatica Marsh. Water Locust, Swamp Locust.
299.
300.
301.
302.

.

(G. monosperma

Walt.J
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324. Gleditsia triacanthos L. Honey Locust.
325. Gleditsia triacanthos var. inermis Pursh. Unarmed Honey Locust.
326. X Gleditsia texana Sarg.
(G. triacanthos x aguatica)
327. Gymnocladus diolca (L.JK. Koch. Coffee Tree, Luck Bean
328. Robinia Pseudoacacia
L. Black or Common Locust.
329. Sophora afflnls T.& G. Sophora.
330. Wisteria macrostachya Nutt. Kentucky Wisteria.
RUTACEAE
331. Poncirus tri foliata Raf Trifoliate Orange.
332. Ptelea polyadenia Greene.
333. Ptelea trifoliata L. Three-leaved Hoptree, Wafer Ash.
334. Zanthoxylum americanum Mill. Prickly Ash, Toothache Tree.
335. Zanthoxylum c lava-Hercul is L. Southern Prickly Ash.
SIMARUBACEAE
336. Ailanthus altissima (Mill.) Swingle. Tree of Heaven, Ailanthus.
(A. glandulosus Desf )
MELIACEAE
337. Meli a Azedarach L. China Berry Tree
EUPHORBIACEAE
338. Andrachne phy I
lanthoides (Nutt.) Muell. Arg. Northern Andrachne
ANACAROIACEAE
339. Cotinus americanus Nutt. Smoke Tree.
(Rhus cotinoides Nutt. )
340. Rhus aromatica var. illinoensls (Greene) Rehd. Large Skunk

.

.

Bush.

(Rhus canadensis var. illinoens is (Greene) Fern. )
341. Rhus aromatica var. serotina (Greene) Rehd. Skunk Bush,
Aromatic Sumac.
342. Rhus copal Una L. Dwarf. Black or Mountain Sumac.
343. Rhus glabra L. Smooth, White or Scarlet Sumac.
344. Rhus radicans L. Poison Ivy.
(Rhus toxicodendron L. in part.J
345. Rhus radicans f. Negundo (Greene) Fern.
346. Rhus radicans var. vulgaris (Michx.) D C
347. Rhus Toxicodendron L. Poison Oak.
(Toxicodendron querc ifolia (Michx.) Greene.)
AQUIFOLIACEAE
348. Ilex ambigua (Michx.) Chapm.
349. Ilex decidua Walt. Deciduous Holly, Winterberry.
350. Ilex opaca Ait. American or White Holly.
351. Ilex verticillata (L.) Gray. Virginia Winterberry.
352. Ilex vomitori a Ait. Cassena, Yaupon, Etnitic Holly.
(I. cassine Walt. )

CELASTRACEAE

353. Celastrus scandens L. Bittersweet Vine.
354. Evonymus americanus L. Strawberry Bush.
355. Evonymus atropurpureus Jacq. Burning Bush, Wahoo.
STAPHYLEACEAE
356. Staphylea trifolia L. American Bladder Nut

ACERACEAE
357. Acer floridanum (Chapm.) Pax. Southern Sugar Maple
358. Acer leucoderme Small. White-barked Sugar Maple.
359. Acer Negundo L. Box Klder, Ash-leaved Maple.
360. Acer Negundo var. texanum Pax.
361. Acer Negundo var. texanum f. latifolium Sarg.
362. Acer nigrum Michx. f. Black Maple.
363. Acer nigrum var. Palmer! Sarg.
364. Acer rubrum L. Red Maple.
365. Acer rubrum var. Orummondl i (H.& A.) Sarg. Swamp Maple.

(A. Drummondii H.& k.)
366. Acer rubrum var. tomentosum (Desf.) K. Koch.
367. Acer rubrum var. tridens Wood.
368. Acer saccharinum L. Silver Maple.
(A. dasycarpum

Ehrh.J

369. Acer saccharum Marsh. Sugar Maple.
370. Acer saccharum var. glaucum (Pax) Sarg
371. Acer saccharum f. Rugelii (Pax) Palmer & Steyerm.
372. Acer saccharum var. Schneckii Rehd.
SAPINDACEAE
373. Sapindus Drummondii H.& A. Soapberry.
HIPPOCASTANACEAE
374. Aesculus discolor Pursh. Red or Little Buckeye.
(A.
pavia h.)
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375,

376.
377.

378!

379.
380.
381.
382.

Aesculus discolor var. moll is Sarg. Red-flowered Buckeye.
(A. austrina Small J
Aesculus glabra Wllld. Ohio Buckeye.
Aesculus glabra var. Buckley! Sarg.
Aesculus glabra var. leucodermis Sarg. Ohio Buckeye.
Aesculus glabra var. micrantha Sarg.
Sarg.
Aesculus glabra var. monticola(Willd.)
Kirch.
Aesculus glabra var. pallida
var.
Rehd.
sargentil
glabra
Aesculus

383. X Aesculus

Bushi iSchneid.

x discolor var. mollis.)
Berchemia scandens (Hill) Trel. Supple-jack, Rattan-vine.
Ceanothus americanus L. New Jersey Tea, Red-root.
Ceanothus ovatus Desf. Red Root.
Ceanothus pubescens (T.& G.) Rydb. New Jersey Tea.
(C. ovatus var. pubescens , T.& G.)
388. Rhamnus carol ini ana Walt. Carolina Buckthorn, Indian

RHAMNACEAE

(A. glabra var. leuodermis

384.
385.
386.
387.

.

Cherry

389. Rhamnus

390. Rhamnus

VITACEAE

391.

carol iniana var. mollis Fern.
lanceolata Pursh. Lance-leaved Buckthorn.

.

Ampelopsis cordata Michx. Raccoon
(Cissus ampelops is Pers )

Grape, False Grape.

(Vitis indivisg Willd. )
392. Cissus arborea (L) Des Moulins. Pepper- Vine.
(Ampelopsis arborea Rusby. )
( Vitis arborea

L.)

393. Cissus inclsa (Nutt.) Ch. Desm. Cut-leaved Cissus
(Vitis incisa Nutt.,)
394. Parthenocissus quinquefolia (L.) Planch. Virginia Creeper.
(Psedera quinquefolia (L.) Greene )
(Ampelopsis quinquefolia Mlchx. J
395. Parthenocissus quinquefol ia var. hirsuta (Pursh) Planch

.

(Psedera

quinquefol ia var. hirsuta (Donn) Rehd.,)
quinquefo Iia var. Saint-Paulii (Koehne & Graeb. )

396. Parthenocissus
Rehd.

397. Vitis aestivalls Mlchx. Summer Grape, Small Grape, Pigeon
398. Vltls argentifolla Munson. Silver-leaf Grape.
(V. bicolor Le Conte.J
(V. Leconti ana House. )
399. Vitis cinerea Engelm. Downy Grape, Sweet Winter Grape.
400. Vitis cordifolia Michx. Frost Grape, Chicken Grape.
401. Vitis labrusca L. Fox Grape, Plum Grape.
402. Vitis Lincecumii Buckl. Post Oak Grape.
403. Vitis Lincecumii var. glauca Munson.
404. Vitis palmata Vahl. Red Grape, Cat Grape.
405. Vitis rotundifolla Mlchx. Muscadine Grape,
Southern Fox Grape.
406. Vitis Rupestris Scheele. Sand Grape, Sugar Grape.
407. Vitis vulpina L. Frost Grape.
(V. Miparia Mlchx.)
TILLIACEAE
408. Tilia alabamensis Ashe.
409. Tilia americana L. American Linden

Grape

(T. glabra Vent J

410.
411.
412.
413.
414.
415.
416.
417.
418.
419.

Tilia
Tilia
Tilia
Tilia
Tilia
Tilia
Tilia

421.
422.
423.
424.
425.

Ascyrum hypericoides L. St. Andrew's Cross.
Ascyrum hypericoides var. oblongi fol ium (Spack.) Fern.
Ascyrum stans (Pers.) Michx. St. Peter's Wort.
Hypericum adpressum Bart.
Hypericum clsti folium Lam. Round-podded St. John's Wort.

caroliniana

Mill.

caroliniana var. rhoophi la Sarg.
floridana Small.
floridana var. hypoleuca Sarg.
floridana var. oblongifolia Sarg
Georgiana

Sarg.

heterophylla var. Michauxli (Nutt.) Sarg.
Tilia neglecta Spach.
Tilia nuda Sarg.
Tilia tomentosa Moench
MALVACEAE
420. Hibiscus syrlacus L. Shrubby Althea, Rose of Sharon
HYPERICACEAE
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426.
427.
428.
429.

Hypericum densiflorum Pursh. Bushy St. John's
Wort.
Hypericum lobocarpum Gattlnger.
Hypericum oklahomense Palmer.
Hypericum prolificum L. Shrubby St. John's Wort

430.
431.

Opuntia macrorhiza Eingelm. Prickly Pear.
Opuntia Rafinesquii Engelm. Prickly Pear;
(0. humifusa Raf .)

CACTACEAE

Indian Fig.

THYMELAEACEAE
432. Dirca palustris L. Leather Wood.
ARALIACEAE
433. Aral ia spinosa L. Hercules' Club, Angelica or Spikenard Tree.
CORNACEAE
434. Cornus asperi folia Michx. Rough-leaf Cornel or Dogwood.
435. Cornus florida L. Flowering Dogwood. (Cynoxylon /Zoridum (L.)Raf )
obllqua Raf. Silky Cornel, Klnnlklnnlk, Swamp Dogwood
436. Cornus
(C. amomum Mill.)
(C. sericea L.)
437. Cornus femina Mill. Panlcled Cornel or Dogwood
(C. oanadidissima
MarshJ
.,„ -. (C stricta Lam. )
438. Cornus racemosa Lam. Gray Dogwood.
. (C. paniculata L'Her .)
439. Nyssa aquatica l. Tupelo Gum.
440. Nyssa sylvatica Marsh. Black Gum.
441. Nyssa sylvatica var. carol iniana Fern
442. Nyssa sylvatica var. dilatata Fern.

ERICACEAE

443. Oxydendrum arboreum (L.) DC. Sour Wood, Sorrel tree.
444. Rhododendron canescens (Mlchx.) G. Don. Azalea.
445. Rhododendron canescens var. subglabra Rehd.
446. Rhododendron
nudi florum var. roseum (Lois.) Wlegand. Wild
Honeysuckle, Pinkster Flower.
447. Rhododendron oblongi fol lum (Small) Mill.
448. Vacclnium arboreum Marsh. Tree Huckleberry, Farkleberry.
(Batodendron arboreum (Marsh) Nutt. )
449. Vaccinium arboreum var. glaucescens (Greene) Sarg.
(Batodendron glaucescens Greene. )
450. Vaccinium corymbosum L. High Bush or Tall Blueberry.
451. Vaccinium Elliottii Chaom. Elliott's Black Blueberry.
452. Vaccinium fuscatum Alt.
453. Vaccinium melanocarpum Mohr. High-bush Huckleberry.
454. Vaccinium stamineum L. Deerberry, Buckberry.
(Polycodiun stamineum (L.) Greene. )
455. Vaccinium stamineum var. neglectum (Small) Deam.
(V. neglectum (Small) Fern. )
(Polycodium neglectum Small. )
456. Vaccinium tenellulft Alt. Southern Black Huckleberry, Small
Black Blueberry.
457. Vaccinium vaclllans Kalm. Low Huckleberry, Low Blueberry.
458. Vaccinium vaci I
lans var. crini turn Fern.
(V, crinitum Fern. )
459, Vaccinium virgatum Alt. Southern Black Huckleberry.
460. Vaccinium virgatumvar. ozarkense Ashe.
461. Vaccinium virgatumvar. parvi f lorum Gray.
462. Vaccinium virgatumvar. spec iosum Palmer.
463. Vaccinium viride Ashe.
464. Xolisma ligustrina (L.) Brltt. Privet Andromeda.
(Lyonia liqustrina (L.)DCJ
465. Xolisma Iigus'tri na var. foliosiflora (Mlchx.) Mohr.
466. Xolisma mar iana (L.) Rehd. Stagger-bush.
(Lyonia mariana (L.) D. Don. )
(Neopieris mariana (L.) Brltt. )
(Andromeda mariana (L.) Gray. )
SAPOTACEAE
467. Bumelia lanuginosa (Mlchx.) Pers. Wooly Buckthorn.
468. Bumelia lycioides (L.) Pers. Southern Buckthorn.

EBENACEAE

469. Dlospyros
470. Diospyros
471. Diospyros

STYRACACEAE

virgin!ana L. Persimmon.
virginiana var. platycarpa Sarg. Persimmon.
virginiana var. pubescens (Pursh) Dlpp.

472. Halesia Carolina L. liver bell, Snow
473. Halesia monticola var. vestlta Sarg.

drop

Tree.
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474. Halesia

parviflora

Michx. Silverbell Tree.

(Mohrodendron paruiflorum. (Michx.)Britt.
475. Sty rax amoricana Lam. Smooth Storax.
(S. grand iflora Alt. /

476.
477.
478.
479.

Styrax grandifolia Ait. Large-leaved Storax
Styrax pulverulenta Michx. Downy Storax.
Symplocos tinctoria (L.) L'Her. Sweet Leaf,
Symplocos tinctoria var. Ashei Harbison.

Horse

Sugar.

OLEACEAE

480. Chionanthus virginica L. Fringe Tree, Old Man's Beard.
481. Forestiera acuminata (Michx.) Polr. Swamp Privet.
(Adelia acuminata Michx. )
(F. pubescens Nutt. )
Forestiera
acuminata var. vestita Palmer. Swamp Privet.
482.
483. Fraxinus americana L. White Ash, Cane Ash.
484. Fraxinus americana var. crassifolia Sarg.
485. Fraxinus Bi Itmoreana Beadle. Biltmore Ash.
486. Fraxinus carol ini ana Mill. Water or Carolina Ash.
(F. plat year pa Michx. )
487. Fraxinus pennsy Ivanica var. lanceolata (Borkh.) Sarg. Green
Ash.

488. Fraxinus quadrangulata Michx. Blue Ash.
489. Fraxinus tomentosa Michx. f. Pumpkin Ash.
(F. profunda Bush. )
LOGANIACEAE
490. Gelsemium sempervi rens (L.)Alt.Yellow Jessamine, Carolina Jasmine
APOCYNACEAE

491.

Trachelospermum

492.

Callicarpa

VERBENACE.AE

difforme (Walt.)

SCROPHULARIACEAE
493. Paulownia tomentosa
BIGNONIACEAE

494. Signonia

L. French

americana

capreolata

Climbing Dogbane

Gray.

Mulberry, ['.;auty'oerry.

(Thunb.) Steud. Princess

Tree.

L. Cross Vine.

(B. orucifera L. )
(Anisost ichus capreolata (L.) Bureau. )
495. Campsis radicans (L.j Seem. Trumpet Creeper.
(Bignonia radicans L.J
(Tecoma radicans (L.) Juss.J
496. Catalpa speciosa Warder. Catalpa, Cigar Tree

RUBIACEAE

497. Cephalanthus occidental is L. Button Bush, Button Tree.
498. Cephalanthus occidental is var. pubescens Raf.
499. Mitchella repens L. Partridge berry.

CAPRIFOLIACEAE

500. Lonicera dioica L. Smooth- leaved or Glaucous
(L. glauca

501.
502.
503.
504.
505.
506.
507.

Lonicera

Lonicera

Lonicera
Lonicera
Sambucus
Sambucus

flava Sims. Yellow Honeysuckle.
japonica Thunb. Japanese Honeysuckle.
prolifera (Klrchner) Rehd. Grape Honeysuckle.
sempervi rens L. Trumpet or Coral Honeysuckle.
canadensis L. Elder, Elder-berry.
canadensis

var. submollis

Kehd.

orbiculatus Moench. Coral
(S. symphoricarpus (L. ) MacM. )

Symphoricarpos

Currant,

Honeysuckle

HillJ

Berry, Indian

Buck Bush.

(S. vulgar is Mlchx.J
508. Viburnum dentatum
L. Arrow Wood.
509. Viburnum dentatum var. semi tomentosum Michx.
Michx.
Soft-leaved Arrow Wood.
510. Viburnum molle
511. Viburnum nudum L. Large or Naked Withe-rod.
512. Viburnum ozarkense Ashe. Ozark Viburnum.
513. Viburnum prunifol ium L. Northern Black Haw.
514. Viburnum prunifolium var. Bushil (Ashe) Palmer & Steyerm.
515. Viburnum Raf inesqueanum var. Afflne (Bushe & Schneider) House.
516. Viburnum rufidulum Raf. Southern Black Haw.
517. Viburnum scabrellum (T.&G.j Chapm.
COMPOS ITAE
518. Baccharis salicina T.& G. Willow Baccharis.
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A Check List of the Grasses of Arkansas
Dwight M. Moore, University of Arkansas, Fayetteville
While the grasses of Arkansas occupy a fairly large portion
of the land which is not forested, the great diversity of species
is not generally recognized.
A few observers have given lists of
the plants of Arkansas in which grasses have been included.
Thomas Nuttall, who was one of the earliest naturalists to visit
the state included one hundred and fourteen grass names among his
collections (1837).
The list of plants of the state published by
Branner and Coville (1891) included the names of one hundred and
In 1926 Buchholz and Palmer added thirtythirty-four grasses.
six names to the previously published lists. In1SC2 Miss Gregson
prepared a thesis on the Gramineae of Arkansas in which she included two hundred and thirty-five grasses which had been reported
This was by far the
growing out of cultivation in the state.
largest and most nearly complete list of the grasses found in
Arkansas prepared to that time. Copies of this thesis were
deposited In the University of Arkansas library but otherwise it
has not been made available to the public. In 1935 Hitchcock's
Manual of the Grasses of the United States appeared, in the preparation of which all Arkansas material available was studied and
Identified. This brought about several changes in nomenclature and
also proved the occurrence of some previously unreported grasses.
In a study of the Massard Prairie, south of Fort Smith, Miss
Armstrong (1941) included as many of the grasses as possible which
resulted in several new records.
The results of this study were
included in a thesis, copies of which are in the University of
Arkansas library. Otherwise these have not yet been published.
The latest additions to the. known species of grass for Arkansas were
published in June, 1941 by Nielson when he added five new names to
previous lists, and Scully (1942) just before going to press.
When the importance of grasses in Arkansas Is considered it
that as complete a list as possible should
be made available to those interested.
It is with this object in
mind that the present list, Including seventy- two genera and two
hundred and seventy-nine species and varieties, is here presented.
This list is based chiefly upon the specimens In the herbarium of
the University of Arkansas which represent the collections of
several persons in addition to the author, notably D. Demaree,
L. S. Gregson, and E. L. Nielson. Authentic records from the
literature as noted are also included. The nomenclature is
based on Hitchcock's Manual.

seems highly desirable

There are, undoubtedly, errors of identification and it is
study will reveal other species not now
on record for the state. This is particularly true since there
are many counties of the state in which no collections at all have
been made. It is hoped that this list will stimulate further
observations and collections and that a more complete knowledge of
the grass resources of Arkansas may be the outcome.
Research P«p«r No. 730 Journal Series. University of Arkansas
quite likely that further

https://scholarworks.uark.edu/jaas/vol1/iss1/1

57

58

Journal of the Arkansas Academy of Science, Vol. 1 [1941], Art. 1
CHECK LIST OF GRASSES IN ARKANSAS

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.

Aegilops cylindrica Host. Jointed Goatgrass.
Agropyron repens (L.) Beauv. Quackgrass.
Agropyron stnithii Rydb. Bluestem.
Agrostls alba L. Redtop.
Agrostis olllottiana Schult.
Agrostis hiemalis (Walt.) B. S. P. Ticklegrass.
Agrostis palustris Huds. Creeping Bent.
Agrostis perennans (Walt.) Tuckerm. Autumn Bent.
Alopecurus aequalis Sobol. Short-awn Foxtail.
A lopecurus carol inianus Walt.
Alopecurus geniculatus L. Water Foxtail.
Andropogon elliottil Chapm. Elliott Beardgrass.
Andropogon furcatus Muhl. Bluejoint Turkeyfoot.
Andropogon glomeratus (Walt.) B. S. P. Bushy Beardgrass
Andropogon saccharoides
Swartz. Silver Beardgrass.
Andropogon scoparius Mlchx. Prairie Beardgrass.
Andropogon tornarius
Mlchx.
Andropogon virginicus L. Broomsedge.

Anthaenantia villosa (Mlchx.) Beauv.
Aristida curtissii (A. Gray) Nash.
Aristida dichotoma Mlchx.
Aristida intermedia Scribn. & Ball.
Aristida lanosa Muhl.
Aristida longespica Polr.
Aristida oligantha Michx. Prairie Three-awn.
Aristida purpurascens Polr. Arrowfeather.
Aristida purpurea Nutt. Purple Three-awn.
Aristida ramosi ssima Engelm.
Aristida stricta Michx. Plneland Three-awn.
Aristida tuberculosa Nutt.
Aristida virgata Trin.
Arrhenatherum elatius (L.) Mert. & Koch. Tall Oatgrass.
cryptatherus (Hack.) Honda.
Arthraxon hispidus var.
Arundinaria gigantea (Walt.) Chapm. Southern Cane.
(Walt.)
tecta
Arundinaria
Muhl. Small Cane.
Avena sativa L. Oats.
(Swartz) Beauv. Carpet Grass.
Axonopus compressus
Axonopus furcatus t,Flugge.) Hitchc.
Bouteloua curtipendula (Michx.) Torr. Side-Oats Grama.
Bouteloua grac ills (H. B. K.) Lag. Blue Grama.
Bouteloua simplex Lag. Mat Grama.
Brachyelytrum erectum (Shreb.) Beauv.
Briza minor L. Little Quaking Grass.
Sromus catharticus
Vahl. Rescue Grass.
Bromus ciliatus L. Fringed Brome.
Bromus commutatus Schrad. Hairy Grass.
Bromus japonicus Thunb. Japanese Chess.
Bromus purgans L. Canada Brome.
Bromus secalinus L. Chess.
Bromus steri 11 s L.
Bromus tectorum L. Downy Chess.
Calamagrosti s canadensis (Michx.) Beauv. Bluejoint.
Cenchrus pauciflorus Benth. Field Sandbur.
Cenchrus tribuloides L. Dune Sandbur.
Chloris cucullata Bisch.
Chloris gayana Kunth. Rhodes Grass.
Chloris verticillata Nutt. Windmill Grass.
Cinna arundinacea L. Stout Woodreed.
Ctenium aromaticum (Walt.) Wood. Toothache Grass.
Cynodon dactyl on (L.) Pers. Bermuda Grass.
Dactylis glomerata L. Orchard Grass.
Danthonia spicata (L.) Beauv. Poverty Oatgrass.
Deschampsia flexuosa (L.) Trln. Crinkled Hairgrass.
Diarrhena americana Beauv.
Digitaria filiformis (L.) Koel.
Digitaria i schaemum (Schreb.) Muhl. Smooth Crabgrass.
Digitaria ischaemum var. mi ssi ssippiensis Fernald.

Digitaria sanguinalis (L.) Scop. Crabgrass.
Digitaria villosa (Walt.) Pers.
Oistichlis spicata (L.) Greene. Seashore Saltgrass.
Echinochloa colonum (L.) Link. Jungle-rice.
Echinochloa crusgalli (L.) Beauv. Barnyard Grass.
Echinochloa crusgalli var. zelayensis (H. B. K.) Hitchc
Echinochloa waiter! (Pursh) Heller.
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75 Eleusino Indica (l.) Gaertn. Goosegrass, Crabgrass.
76 Elymus canadensis L. Canada Wild-Rye.
77 Elymus canadensis var. brachystachys (Scribn. & Ball) Farwell
78 Elymus glaucus Buckl. Blue Wild-Rye.
79 Elymus ripar Ius Wiegand.
30 Elymus vi Ilosus Muhl.
81 Elymus virginicus L. Virginia Wild-Rye.
82 Elymus virginicus var. australis (Scribn. & Ball) Hitchc.
83 Elymus virginicus var. glabriflorus (Vasey) Bush.
84 Eragrostis arida Hitchc.
85 Eragrostis capillaris (L.) Nees. Lacegrass.
86 Eragrostis cilianensis (All.) Link. Stlnkgrass.
87 Eragrostis frank! IC. A. Meyer.
88 Eragrostis glomerata (Walt.) L. H. Dewey.
89 Eragrostis hirsuta (Michx.) Nees.
90 Eragrostis hypnoides (Lam.) B. S. P.
91 Eragrostis intermedia Hitchc. Plains Lovegrass.
(Michx.) Nees.
92 Eragrostis pectinacea
93 Eragrostis pilosa (L.) Beauv. India Lovegrass.
94 Eragrostis poaeoides Beauv.
95 Eragrostis refracta (Muhl.j Scrlbn.
96 Eragrostis reptans (Michx.) Nees.
97 Eragrostis secundif lora Presl.
98 Eragrostis spectabilis (Pursh.) Steud. Purple Lovegrass.
99 Eragrostis trichodes (Nutt.) Nash.
100 Erianthus alopecurioides (L.) Ell. Silver Plumegrass.
101 Erianthus brevibarbis Michx. Brown Plumegrass.
102 Erianthus contortus Ell Bent-awn Plumegrass.
103 Erianthus gigantous (Walt.). Muhl. Sugar Cane Plumegrass.
104 Erianthus strictus Baldw. Narrow Plumegrass.
(All.) Aschers & Graehn
105 Festuca dertonenis
106 Pestuca elatior L. Meadow Fescue.
107 Festuca myuros L.
108 Festuca obtusa Spreng. Nodding Fescue.
109 Festuca octof lora Walt. Six Weeks Fescue
110 Festuca sciurea Nutt.
111 Festuca shorti I Hunth
112 Festuca versuta Beal.
113 Glyceria fluitans (L.j R. Br. Mannagrass
114 Glyceria septentriona Iis Hitchc. Eastern Mannagrass.
115 Glyceria striata (Lam.) Hitchc. Fowl Mannagrass.
116 Gymnopogon ambiguus (Michx.) B. S. P.
117 Gymnopogon brevi folius Trin.
118 Holcus lanatus L. Velvet Grass.
119 Hordeum jubatum L. Foxtail Barley.
120 Hordeum pusi I
lum Nutt. Little Barley.
121 Hordeum vulgare L. Barley
122 Hystrix patula Moench. Bottlebrush.
123 Koeleria cristata (L.) Pers. Junegrass.
124 Leersia lenticularis Michx. Catchfly Grass.
125 Leersia oryzoides (L.) Swartz. Rice Cutgrass.
126 Leersia vi rginica Willd. Whitegrass.
127 Leptochloa fascicularis (Lam) A. Gray.
128 Leptochloa filiformis (Lam.) Beauv. Red Spangletop.
129 Leptochloa panicoides (Presl) Hitchc.
130 Leptoloma cognatum (Schultes) Chase. Fall Witchgrass.
(Nutt.) L. H. Dewey.
131 Limnodea arkansana
132 Lolium multiflorum Lam. Italian Ryegrass.
133 Lolium perenne L. Perennial Ryegrass.
134 Lolium temulentum L. Darnel.

.

- 136

Manisuris cylindrica

(Michx.) Kuntze.

Melica muticaWalt. Two- Flower Mellc.
137 Melica nitens (Scribn.) Nutt. Three Flower Melic.
138 Melica porteri Scribn. Porter Melic.
139 Miscanthus slnensis Anderss. Eulalia.
140 Muhlenbergia brachyphylla Bush.
141 Muhlenbergia capillaris (Lam.) Trin.
142 Muhlenbergia glabriflora Scribn.
(L.) Trin. Wlrestem Muhly.
143 Muhlenbergia mexicana
144 Muhlenbergia schreberi Gmel. Nimblewlll.
145 Muhlenbergia sobollfera (Muhl.) Trin.
146 Muhlenbergia sobol ifera var. setigera Scribn.
147 Muhlenbergia sylvatica Torr.
148 Muhlenbergia tenuiflora (Willd.) B. S. P.
149 Oplismenus setarius (Lam.) Roem and Schult.
150 Oryza sativa L. Rice.
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151.
152.
153.
154.
155.
156.
157.
158.
159.
160.
161.
162.
163.
164.
165.
166.
167.
168.
169.
170.
171.
172.
173.
174.
175.
176.
177.
178.
179.
180.
181.
182.
183.
184.
185.
186.
187.
188.
189.
190.
191.
192.
193.
194.
195.
196.
197.
198.
199.
200.
201.
202.
203.
204.
205.
206.
207.
208.
209.
210.
211.
212.
213.
214.
215.
216.
21T.
218.
219.
220.
221.
222.
223.
224.

Panicum
Panicum
Panicum
Panicum
Panicum
Panicum
Panicum
Panicum
Panicum
Panicum
Panicum
Panicum
Panicum
Panicum
Panicum
Panicum
Panicum
Panicum
Panicum
Panicum
Panicum
Panicum
Panicum
Panicum
Panicum
Panicum

Spreng.
albomarginatum Nash.
agrostoides

anceps

Michx.
folium Ell.
arenicoloides Ashe.
ashei Pearson.
auburne Ashe.
barbulatum Mlchx.
bicknellii Nash.
boscl I Polr.
boscli var. molle (Vasey) Hltchc & Chase
lareL. Witchgrass.
capi I
chrysopsldlfol Iurn Nash.
clandestinum L.
commutatum Schult.
consanguineum Kunth.
depauperatun
MuhL.
dichotomif lorura Mlchx.
dichotonum L.
flexlle (Gattlnger) Scrlbn.
Gattingerl Nash.
heller! Nash.
hians Ell.
hirticaule Presl.
huachucae Ashe.
huachucae var. fasciculatum (Torr ) F. T. Hubb
Panicum joori i Vasey.
Panicum lanuginosum Ell.
Panicum lati fol ium L.
Panicum laxiflorum Lam.
Panicum lindheimeri Nash.
Panicum I
ineari fol ium Scrlbn.
Panicum lucldum Ashe.
malacophy
Panicum
Ilun Nash.
Panicum microcarpon Muni.
Panicum miliaceum L. Broomcorn Millet.
Panicum oligosanthes Schult.
Panicum ovinum Scrlbn. and Smith.
Panicum pedicel latum Vasey.
Panicum perlongum Nash.
Panicum phi ladephicum Bernh.
Panicum polyanthet Schult.
Panicum praecoclus Hltchc. and Chase.
Panicum pseudopubescens Nash.
Panicum ravenelli Scrlbn. and Merr.
Panicum scoparium Lam.
Panicum scribnerianum Nash.
Panicum sphaerocarpon Ell.
Panicum sp return Schult.
Panicum stipltatum Nash.
Panicum tennesseense
Ashe.
Panicum thurowii Scribn. and Smith.
Panicum verrucosum Muhl.
Panicum vl Ilosissimum Nash.
Panicum virgatum L. Swltchgrass
Panicum webberianum Nash.
Panicum wernerl Scrlbn.
Panicum xalapense H. B. K.
Panicum yadkinense Ashe.
Paspalum bosclanum Flugge. Bull Paspalum.
Paspalum cl Ilatifollum Michx.
Paspalum circulare Nash.
Paspalum
Paspalum
Paspalum
Paspalum
Paspalum
Paspalum
Paspalum
Paspalum
Paspalum
Paspalum
Paspalum

Phalaris

angusti

dilatatum Poir. Dallls Grass.

dissectum L.
distichum L. Knotgrass
f loridanum Mlchx.
laeve Mlchx.
longipilum Nash.
pubescens Muhl.

pubiflorum var. glabrum Vasey.
repent Berglus.

setaceum Michx
urvillei Steud. Vasey Grass.
arundlnacea L. Reed Canary Grass
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225
226

227
228

229
230

231

232
233
234
235
236
237

238
239
240
241

242

243
244
245
246
247
248
249
250
251
252
253
254
255
256

257

258
259
260
261
262

263
264
265
266
267

268
269

270
271
272
273
274
2T5
276
277
278
279

Phalaris
Phalaris

canariensis L. Canary Grass.
caroliniana Walt. Canary Grass.
Phleum pratense L. Timothy.
Phragmites coramunls Trln. Common Reedgrass.
Poa annua L. Annual Bluegrass.
Poa arachnifera Torr. Texas Bluegrass.
Poa autumnal is Muhl.
Poa bulbosa L. Bulbous Bluegrass.
Poa chapmaniana Scrlbn.
Poa compressa L. Canada Bluegrass.
Poa nemo rails L. Wood Bluegrass.
Poa pratensis L. Kentucky Bluegrass.
Poa sylvestris A. Gray.
Polypogon monspel iensis (L.) Desf.
Sacciolepis striata (L.) Nash.
Schedonnardus paniculatus (Nutt.) Trel. Tumblegrass.
Setaria geniculata (Lam.) Beauv. Knotroot Bristlegrass.
Setaria lutescens (Weigel) F. T. Hubb. Yellow Bristlegrass
Setaria verticlllata (L.) Beauv. Bur Bristlegrass.
Setaria viridls (L.) Beauv. Green Bristlegrass.
Sorghastrum elliottil (Mohr.) Nash.
Sorghastrum nutans (L.) Nash. Indian Grass.
Sorghum halepense (L.) Pers. Johnson Grass.
Sorghum vulgare
Pers. Sorghum.
(Piper) Hitchc. Sudan Grass
Sorghum vulgare var. sudanense
Spartina cynosuroldes (L.) Roth. Big Cordgrass.
Spartina pectinata Link. Prairie Cordgrass
Sphenopholls fillform! s (Chapm.) Vasey.
Sphenopholis intermedia (Rydb.)Rydb. Slender Wedgegrass.
Spenopholis nitida (Spreng.) Scribn.
Sphenopholls obtusata (Michx.) Scribn. Prairie Wedgegrass.
Sphenopholls pat lens (Spreng.) Scribn.

Sporobolus asper
Sporobolus asper

(Michx.) Kunth. Long-leaved Rushgrass.

var. hooker) (Trin.T Vasey.
Sporobolus asper var. pilosus (Vasey) Hitchc.
(Spreng.) Hitchc.
Sporobolus clandestinus
Sporobolus cryptandrus (Torr.) A. Gray. Sand Dropseed.
Sporobolus heterolepis A. Gray. Prairie Dropseed.
Sporobolus poiretii (Roem. & Schult.) Hitchc. Smutgrass.
Sporobolus vaginlflorus (Torr.) Wood. Sheathed Rush-grass.
Stipa avenacea L. Blackseed Needlegrass.

Stipa viridula Trin.
Trichachne californica (Benth.) Chase. Cottontop
Triodia elongata (Buckl.) Scribn. Rough Trlodia.
Triodia flava (L.) Smyth. Purpletop.
Trlodia stricta (Nutt.) Benth.
Triplasis purpurea (Walt.) Chapm.
(L.) L. Eastern.
Tripsacum dactytoides

Gamagrass

Triticum aestivum L. Wheat.
Uniola latifolia Michx. Broadleaf Uniola
Uniola laxa (L.) B. S. P.
Uniola sessi 11 flora Polr.
Zea Mays L. Maize. Indian Corn.
Zizania aquatica L. Annual Wildrlce.
(Michx.) Daell and Aschers. Southern Wildrice
Zizaniopsis miliacea
Summary

Genera
Species

Varieties

Total different grasses
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Arkansas

SMALL SCALE FUME DISPOSAL
Marjorie Chambers
Agricultural and Mechanical College, I.'ont icello

L. B. Roberts snd

For some years it has been the practice in the laboratory
at Monticello to dispose of fumes of a wide variety of types,
when it was impossible or inconvenient to use a regular fume
hood, by drawing the fumes off with a water- jet aspirator which
discharges them down the drain. There was no thought that
this use of the aspirator might be worthy of comment until an
article appeared in one of the journals (1) describing a rather
complicated device in which a steam jet was used to withdraw
fumes from micro-Kjeldahl digestions, etc.
The suggestion that the simple water- jet aspirator in universal use would serve the same purpose has been criticized on
the theoretical grounds that cold water does not dissolve S0 3
very readily, though it now appears that for some years that
device has been used with complete satisfaction for removal of
fumes from macro-Kjeldahl digestions, and there are on the market
specially designed glass connections for serving a battery of
several digestion flasks by one aspirator.
Because of that
criticism we have undertaken to study the effectiveness of the
aspirator in removing fumes from Kjeldahl digestions, and we have
at the same time made a comparative study of another device that
has been in use In our laboratory for preventing the escape of
fumes from Kjeldahl flasks during the digestion.
To determine just how effective the aspirator is in removing Kjeldahl fumes a number of digestions were carried out in
500-ml. flasks, using a time-honored method that produces
abundant fumes. The sample, 1 g. of cottonseed meal, was
mixed in the flask with 5 g. of anhydrous sodium sulfate and
0.5 g. of anhydrous cupric sulfate. Then 22 ml. of concentrated
sulfuric acid were added.
The mixture was heated, gently at
first but gradually more strongly, until a clear blue solution
aspirator
proved easily capable of removwas obtained. A glass
ing from two flasks all the fumes produced.
Although the water
aspirator
ran through an open trough for six
discharged from the
feet before reaching the sink, no odors were observed to escape
from it.
In order to put the method to a more severe test, the
digestion experiment was repeated with the 22 ml. of concentrated
sulfuric acid replaced by 20 ml. of fuming sulfuric acid. Under
conditions of such copious evolution of S0 3 the method showed its
limitations, for appreciable quantities of the fumes escaped from
the discharged water during its passage through the trough. If •
the aspirator is to be used satisfactorily in such a case the
discharge should be delivered through a tube directly to the
drain pipe.
It is not necessary to enumerate the various types of fumes
whose disposal through the aspirator has been found convenient.
One other example, though, may be of Interest.
On one occasion
it became necessary to concentrate by evaporation the fluids
from the intestines of an animal whose death was thought to have
been due to a poison.
The extremely disagreeable odors were
At the same
entirely removed by means of a brass aspirator.
aspirator
made possible evaporation under reduced
time, the
pressure to lessen the probability of charring the organic matter
Dy local over-heating.
For this, of course, a tight connection
to the evaporation flask was required. Air admitted through a
capillary provided stirring and prevented bumping.
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Mention should be made of the fact that the aspirator readily
draws off any liquids that may form by condensation of vapors in
the connections.
It Is worth noting, also, that a serviceable
aspirator for fume disposal can be assembled from a T-tube, a Jet,
and rubber connections.
It seemed desirable, while making the tests on aspirator
of Kjeldahl fumes, to make similar tests on another device that has been more used at Montlcello for that particular
purpose.
A 200 x 25-mm pyrex test tube will fit loosely into
the neck of a 500-ml. Pyrex Kjeldahl flask, the lip resting in
the mouth of the flask. If the test tube is three-fourths filled
with distilled water and the flask is supported at the usual
angle during the digestion, the fumes produced condense on the
test tube and are returned to the flask. Practically nothing
but steam escapes unless heating is so fast as to cause bumping.
The water eventually comes to a boil, however, and too rapid
heating may cause it to boil over. Better results are obtained
by using a 300-mm. test tube supported by a heavy copper wire so
that the bottom Is just within the lower part of the flask neck.
A 12-inch length of 10-gauge copper wire, whose ends are bent
around the test tube forming parallel rings held four inches
apart by the straight mld-sectlon, makes a suitable rack to hold
the 300-mm. test tube in the proper position. With this arrangement digestions can be carried out as safely and rapidly in the
open laboratory as they can without it In the hood.
disposal

The efficiency of this device was further tested by trying
it with a fuming sulfuric acid digestion while the same test was
being applied to the aspirator. The test tube condensor was
able to return to the flask most, but not quite all, of the
vapors produced. Enough fumes escaped to be disagreeable in an
un-ventilated laboratory. In a well ventilated laboratory,
however, this method of handling fumes from Kjeldahl digestions,
even with fuming sulfuric acid, can be used satisfactorily.
To sum up: we have shown certain fields of usefulness
and certain limitations of two devices for fume disposal that
recommend themselves by their simplicity and their Inexpensive-

ness.
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SELENIUM AS A CATALYST IN THE DETERMINATION OF NITROGEN
IN COTTON SEED MEAL BY THE KJELDAHL METHOD
D. B. Brown Jr.* with P. G. Horton,
Henderson State Teachers College, Arkadelphia

The method almost universally employed Tor the determination
of nitrogen in agricultural and food products is the well known
one devised by Kjeldahl (1) in 1883. Briefly, it consists in
boiling the sample in concentrated sulfuric acid which oxidizes
the carbonaceous matter and converts the nitrogen into ammonia.
The ammonia at once reacts with the excess acid forming ammonium
sulfate.
The acid solution is then diluted, an excess of caustic
soda added, and the mixture distilled. The ammonia set free is
received in a measured volume of standard acid, the excess of
which is titrated with standard alkali.
Numerous modifications of the original method have been
proposed and used, most of them designed to shorten, by means of
some catalyst, the period of digestion with the sulfuric acid.
Quite a number of substances seem to have the desired catalytic
effect, compounds of copper and mercury being most effective.
In 1931, Lauro (2) showed that a small amount of selenium,
or certain selenium compounds, if used as catalyst, would
shorten the time of digestion about one half. To date, since
Lauro 's work, Chemical Abstracts lists over forty papers having
to do with selenium as a catalyst in the determination of
nitrogen by the Kjeldahl method. While his work has been tested,
verified, and accepted by a large number of investigators, a

few, mostly in the field of cereal chemistry, complain of low
results with selenium, and it has not replaced the older catalysts
in the official methods.
For example, the National Cottonseed
Products Association still use mercury or mercuric oxide as the
catalyst in their procedure (3) which is essentially as follows.

"Digest 1.7034 grams of sample with approximately 0.5 gram
metallic mercury or 0.7 gram mercuric oxide, 10 grams of sodium
or potassium sulfate, and 25 cc. of sulfuric acid (Sp. G. 1.84).
Place the flask in an inclined position and heat below the
boiling point of the acid for from five to fifteen minutes, or
until frothing has ceased.
Increase the temperature and continue
digestion until the liquid has become colorless or until complete
digestion has been obtained." (It is common practice to digest
70 minutes.)
The above procedure not only requires over an hour for
digestion but requires the addition of sodium sulfide to
precipitate the mercury prior to the distillation of the sample.
The present work was undertaken to obtain information on the
role of selenium as a catalyst in the determination of nitrogen
specifically, in cotton seed meal, for obviously, if selenium
could be used as a catalyst Instead of mercury, not only would
the more or less troublesome use of sodium sulfide be avoided,
but a great saving in time of digestion would be effected, and
time is an important item in the commercial testing laboratories
during the height of the cotton ginning season.
In this investigation, nitrogen was determined in three
samples of cotton seed meal, first by the official
method with mercury as catalyst, then by exactly the same
procedure but substituting selenium for mercury, and omitting

different
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the sodium sulfide treatment.
The amount of selenium and the
time of digestion was purposely varied somewhat.
The following
results were obtained.
Amount selenium
as catalyst

Time of

Nitrogen

Nitrogen

Digestion

Se catalyst

Off. Method

0.75 g.
0.75 g.
0.75 g.
0.75 g.
0.75 g.
0.75 g.
1.00 g.
1.00 g.
1.00 g.

35
35
35
45
45
45
45

min.
min.
min.
min.
min.
min.
min.
45 min.
45 min.

6.48

0.50 g.
0.50 g.
0.50 g.
0.50 g.
0.50 g.

35
35
35
35
35

min.
min.
min.
min.

8.10

0.50 g.

35 min.
35 min.
35 min.

7.85

0.50 g.
0.50 g.
0.50 g.

0.20 g.
0.20 g.

6.50

6.48
6.48
6.52
6.48
6.48

Avera(Te
average

''

4y

6>56

8.10

8.23

7 'Rfi
86

ftR
7 *88

L

6.48
6.48
8.18
8.08

8.08

min.

8.07
7.86

7.86
7.89
7.86
7.83

35 min.

35 min.
35 min.

These results seem to warrant the conclusion that selenium
in the determination of nitrogen in cotton seed
meal by the Kjeldahl method, with a shorter digestion period,
gives values in fairly close agreement with those obtained by
the official method but definitely lower. This supports the
claim of others that selenium is an effective catalyst but in
some cases gives low results.

as a catalyst
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VAPOR PRESSURES.

I.

PARA-DICHLOROBENZENE; 6LYC0L DIACETATE
L. B. Roberts, James 0. Wolfe, and James Hawthorne,

Arkansas

Agricultural and Mechanical

College, Monticelio

In keeping with the policy of giving to chemistry students
principles and methods of research, a
program of vapor pressure studies on various substances has been
projected in our laboratory. Since there are many substances
for
which vapor pressure data are not available, this program offers
abundant opportunity to a large number of students for each to do
a little independent research with the hope that the data obtained
may sometime prove useful.

some introduction to the

The first problem that required attention In connection with
this projected series of studies was, of course, the setting up
of a suitable apparatus within the limitations of our equipment.
The work reported here has been largely on the developing of
that apparatus
which is not yet totally satisfactory.
Just
enough actual determinations have been made to prove the practicability of the apparatus and to show the desirability of certain
modifications.

—

It has not been our aim to achieve the highest possible
accuracy, but rather to develop a practicable technique within
the ability of the under-graduate student and capable of yielding
usable data.
It is to be expected that Impurities in the materials
tested may sometimes introduce greater errors than those that
It
might be eliminated by refinements of apparatus or procedure.
sometimes is not desirable to remove those impurities even if it
is possible, because the vapor pressure of a material as it is
used may be more important than that of the strictly pure substance
Of the two substances on which we have taken data, p-dichlorobenzene and glycol diacetate, the former was selected because of
wide
its
use as an insecticide, for which its volatility is an
Important characteristic.
The latter was chosen simply because
some of the compound was available and a preliminary search of
the literature did not bring to light any data on Its vapor
pressures.
Further Investigation, however, disclosed vapor
pressures in the International Critical Tables for that compound
at 10° Intervals from 100°C to 190 u C. The critical tables give
a formula for the vapor pressure of p-dichlorobenzene for the
range 3CPC to 50 °C.
The apparatus used in these studies consists of a 5-mm
glass tube bent into a long, narrow U with one arm sealed and
the upper end of the sealed arm inclosed In a jacket. Before
the end of the tube was sealed, mercury was introduced to a
height of about 40 cm. In each arm and the test material was
Introduced into one arm above the mercury. That tube arm was
then connected to a vacuum pump and the material was heated
enough to produce boiling under the vacuum. While the material
was still boiling the tube was sealed off, leaving the space
above the mercury filled with liquid and vapor.
After the tube was sealed the upper portion was enclosed
The jacket was filled
in a glass jacket about 4 cm. In diameter.
with glycol which was kept stirred by a stream of air bubbles
A
escaping from a Jet Into the lower end of the Jacket.
thermometer placed with Its bulb Just above the level of the
mercury in the vapor pressure tube was used to determine the
Frequent checking of the temperatures at different
temperature.
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levels indicated thorough mixing of the glycol. Heating was done
by a controlled electric current in a tight coil of bare chromel
wire suspended directly in the glycol so that it lay in a loose
spiral against the inside of the jacket wall.
Measurements were made first at room temperature or near It,
Except for a reading
then at progressively higher temperatures.
at room temperature the apparatus was always heated a little
above, and then allowed to cool slowly to, the desired temperature,
where it was held for a time to allow equilibrium to be established
Readings were made of upper and lower mercury levels, level of
liquid above the mercury, barometric pressure, and temperature.
that
At temperatures below the melting point of p-dichlorobenzene
substance remained in the highest part of the tube where it was
frozen before the jacket was placed around the tube.
The upper mercury level was corrected for the column of liquid
floating on it and for expansion of the heated portion of the
mercury column.
Then the vapor pressure was found by subtracting
the corrected height of the upper mercury level from the sum of the
barometric height and the height of the lower mercury level.
The p-dlchlorobenzene used was that taken directly from a
stock bottle with no attempt at purification. The glycol diacetate
was obtained by twice fractionating a material of somewhat uncertain purity, discarding each time that portion which distilled over
with rising temperature and reserving the middle fraction that
distilled at nearly constant temperature.
There were indications,
however, that some decomposition accompanied the distillation,
among them the fact that the final distillate with a range of
half a degree showed a boiling point two degrees below that
range, so that the purity of the final product is still open to
serious question.
There is also the question whether decomposition
occurs in the vapor pressure tube.
The results of these rather preliminary measurements are
given in the following table.
Vapor pressure

data
Vapor pressure

Temperature
Centigrade

p-Dichloro-

25
35
45
55
65
75
85
95
105
110
115
120
125
135
140

in millimeters
Glycol

benzene
.31

diacetate
.24

.55

.31
.63
.96
1.29
1.91

.77

1.17
1.94

2.98
4.56

6.37
9.54
13.67

2.99
4.27

6.24
7.27
10.39

18.25
19.50

14.17

These results are only tentative, but they do serve to show
the order of magnitude of the vapor pressures of these substances
over a temperature range of something more than 100°C. It is hoped
that further studies will confirm or correct them with greater
certainty.
In any case, a beginning has been made on the project
and it is conof adding to the available data on vapor pressures,
fidently expected that the accumulation of that data by the method
described will proceed at an accelerated pace.
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AN AUTOMATIC STILL FROM STOCK GLASSWARE
L. B. Roberts, Arkansas Agricultural and Mechanical College,
Monticello
The author wishes to pass on to others any Ideas they may
find useful of those developed in constructing an automatic water
still from material at hand.
After some preliminary experience with a still of about one
quart per hour capacity using a gas-heated hypsometer from the
physics equipment as the. boiler, an electrically heated still of
some two liters per hour capacity was set up. Aninverted 5-11 ter
pyrex balloon flask serves as the boiler. A water inlet, an
overflow, a drain, a steam delivery tube, and two electrical
wires pass through the rubber stopper.
The water inlet delivers hot water from the condenser
system into a Jacket around the constant level overflow tube,
from which water needed to replace evaporation and "bleeding
flows out into the boiler proper. The excess overflows into a
leaking can which carries a float. The float in turn carries
mercury Into which two wires dip and close the circuit when the
can Is full. If for any reason the water supply should fail,
the leaking of the can will allow the float to fall and shut off
the power from the boiler.

A Woulfe bottle several feet above the boiler and furnished
with a constant level overflow supplies water at a constant
pressure.
The water passes in series through three condensers
and then to the boiler. The first of the condensers (the last
reached by the distillate) serves only to cool the distilled
water after condensation In the other two, and before dropping
Into the carboy that is used for a reservoir.
To prevent the accumulation of a high concentration of
solids in the boiler water, a small "bleeder" tube is provided
which allows water to drip through a Jet at a rate about half
that of the distillate. This serves also as a drain for the
boiler after the operation is suspended.

—

—

The heating element in the boiler consists of a coil of bare
chromel wire about one third of a hot-plate replacement coll
supported out of contact with the walls of the boiler flask,
and completely immersed when in operation.
Its power consumption
is about 1500 watts.
With internal heating the glass (pyrex) walls of the boiler
have proved to be sufficient Insulation, so "it is possible to
leave the interior of the boiler exposed to full view, making
Inspection easy at all times.

(This is a condensation

of the paper presented

at the 1941 meeting)
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CRYSTALS OF AN INSOLUBLE CARBONATE 1OF COPPER GROWN UNDER A
SODA SOLUTION

L. B. Roberts and Edwin Roberts, Arkansas Agricultural
and Mechanical College, Mont icello
When an old fire extinguisher of the soda-acid type was
opened and emptied preparatory to recharging, several grams of
blue crystals were found in the bottom of the container.
Crystals
of the same kind were later found in several other extinguishers.
Some of these crystals were fairly large, weighing as much as
half a gram each.
Since the body of the extinguisher was of a
copper alloy and the solution in the extinguisher was a practically
saturated solution of sodium bicarbonate, the logical conclusion
seemed to be that the crystals might be a carbonate of copper.
Since the color is blue, and not green like malachite, it was at
first assumed that the crystals were similar to azurlte, the other
common basic copper carbonate.
However, the crystal form proved
to be different from that of azurite and the color a lighter blue,
very much the same shade as copper sulfate crystals.

When the crystals were analyzed qualitatively, they were
found to be practically insoluble in water but very readily
soluble with effervescence in dilute acids.
Copper and sodium
were the only metals found and carbonate the only anion (with
the possible exception of hydroxyl, for the crystals, although
practically insoluble, were found to give a faint basic reaction
with litmus). There was, of course, the possibility of water
being present as water of crystallization.
This led to the idea that the crystals might be sodium copper
carbonate and quantitative determinations were run for copper,
sodium, carbonate, and water. Copper was determined volumetrlcally
using Park's modification of the short iodine method. Sodium
was determined gravimetrically by precipitating the copper (the
only other metal present), converting the sodium to the chloride
by boiling to dryness repeatedly with concentrated HC1, heating
to remove ammonium salts, and weighing the residue as sodium
chloride. Carbonate was determined by loss of weight on liberation of CO2, and water of crystallization was determined by the
loss in weight of a sample when heated to 110 °C for an hour.
The results of these analyses show a total of 94.6%. The
difference may represent water of crystallization too tightly
bound to be driven out at 110°C as in the case of 1/5 of the water
In copper sulfate. penta-hydrate
The retention In this case of
1/5 of the water of crystallization would account for approximately
the difference noted. No attempt was made to test these assumptions
of retained water by heating to a higher temperature because of the
possibility that some of the carbonate might be decomposed.

.

On the basis of the assumption that the difference between
the sum of the copper, the sodium, and the carbonate found and
100% represents the total water, a formula was calculated to fit
the data. The formula 3CuC0 s .NaHC0 5.8H2 0 agrees with the data
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very satisfactorily
Substance
Copper

Sodium
Carbonate
Water
Acid H
Total

as is shown by the tabulation following:
Pound

(Actual)

(Water

Pound

by difference)

29.0
3.7

29.0

42.0
19.9

42.0
25.3

3.7

Theoretical

-

31.8

3.8
40.1
24.1
.2
94. 6#
100. 0#
100. 0%
The difference between 100% and the total of Cu, Na, and C0 3
found might be thought to be due to hydroxyl except for the fact
that the ratio of carbonate to metal demands the assumption that
bicarbonate is present.
The fact that the crystals were grown
in bicarbonate solution lends support to this assumption.
The accuracy of these analyses was limited by the small
amount of material available for study and it must be understood
that these results are only tentative and may be modified by
further studies.

72
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STUDIES ON OIL OF WINTERGREEN UNDER THE
MICROSCOPE 1

L. E. Roberts, Edwin Roberts, and Otto Ledford

Arkansas

Agricultural and Mechanical

College, Monticello

A study has been conducted upon oil of wintergreen, sweet
birch oil, and their chief constituent, methyl salicylate, in an
attempt to discover some distinguishing characteristic of each,
or at least some distinguishing characteristic of the natural as
against the synthetic oil. In this study the behavior of methyl
salicylate and the other oils toward the reagents used was
observed under the microscope principally because of the need of
a microscopic method of distinguishing the oils, and also because
of the small quantity of material available for study.
This study was suggested by Dr. L. Wilson Green of Edgewood
Arsenal, Aberdeen, Maryland, who had done considerable research
on these oils. It is not the purpose of this paper to give any
definite results or conclusions, but to present certain data
accumulated.
The reagents suggested by Dr. Green were a group of phenolates which were prepared by warming the appropriate base with
its molecular equivalent of phenol. Sodium phenolate, the most
active of this group, reacted with the oils with great rapidity
producing crystals, but the crystals grew in such masses that
careful study was difficult. After experimenting with several
different concentrations it was found that a 10% solution of
sodium phenolate gave best results.
Reactions were carried out by placing a small drop each of
very close to each other on the microscope
the oil and reagent
slide by means of micro-stirring rods, placing a cover glass over
the two drops, and working the cover glass slightly to facilitate
mixing the drops. The slide was examined under the microscope
for any crystal products of the reaction, and If any crystals were
found they were studied between crossed polaroids.
Crystals formed by the reaction of a 10% solution of sodium
phenolate and the oils were studied and found to be elongated
six-sided crystals exhibiting pleochroism and parallel extinction
between crossed polaroids.
Only a solution of sodium hydroxide
was found to produce a crystaline precipitate with the oils, and
the crystals from the several oils, when studied, proved to have
Crystals of sodium
the same crystal form and characteristics.
hydroxide, methyl salicylate, and salicylic acid were produced
under the microscope by evaporation; and, when studied, all
proved to have different crystal structures and characteristics
from those of the crystals produced by the reaction of sodium
phenolate and the oils. These crystals were later found to be
sodium salicylate.

Sodium and calcium phenolates were the only phenolates tried
Ammonium, potassium, barium, and
which produced crystals.
The hydroxides
magnesium phenolates were tried without success.
of all the above mentioned metals were tried, but only those of
sodium and calcium gave crystalline precipitates, and these
crystals were found to be the same as those produced by the corAlcoholic sodium hydroxide was also
responding phenolates.
tried, but gave the same results as those given by aqueous sodium
phenolate

.
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Another reagent which gave a crystalline precipitate with the
oils is ammoniacal cuprous chloride; this reagent gave irregular
needle-like crystals, anisotropic, yellow between crossed polaroids,
and showing parallel extinction.
which were tried unsuccessfully are: sodium
acetate, borate, carbonate, plumbite, and stannite;
phenylhydra^ine; nitric, hydrochloric, and acetic acids, both
concentrated and dilute. A solution of potassium permanganate
was tried with the oils and it was found that the oils decolorized
the permanganate.
The oils were also tried with concentrated
sulphuric acid and it was found that most but not all of the
natural oils gave a red coloration with this reagent, while the
synthetic oil gave no visible reaction.
Other reagents

chromate,

The indices of refraction of these oils
the use of a micro index of refraction cell,
gravity was determined by the use of a micro
both cases the differences found were within
experimental

error.

were determined by
and the specific
pycnometer, but In
the bounds of

Additional work on these oils is planned for the purpose of
accumulating more data, and if possible, discovering a micromethod of distinguishing among these oils.
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SOME USEFUL DEVICES FOR THE CHEMICAL LABORATORY 1
L. B. Roberts, Arkansas Agricultural and Mechanical
College, Monticello
The purpose of this paper is to pass on to others the ideas
for several devices that have proved their value under regular
laboratory use. Although no claim is made for the strict
originality of all the basic ideas underlying these devices,
their adaptation and development have been at least more or less
independent.

A gas evolution tube for use with test paper may be made
from 6-mm glass tubing.
One end of a two-inch length of tubing
is sealed and the other flared with a long taper. Another two-inch
length of tubing is drawn to a small jet with taper to match
the flare of the first tube, and its other end is given a short
flare. The two pieces are then ground to a joint with carborundum
powder, the finishing being done with powder of about 400 mesh
fineness.
A gas evolution tube for test solutions is made in a similar
The first tube is the same but the second is made in
The part carrying the taper for
two parts and sealed together.
the ground joint is drawn out, close to the taper, to a long thin
jet which is bent back upon itself. This bent jet is sealed into
the other piece, forming a reservoir for a liquid and a bubbling
tube for passing a gas through the liquid.

manner.

A useful micro-beaker is made from a 6-inch glass or pyrex
test tube by flattening the bottom while red hot, against a
suitable surface, cutting to proper length with a hot wire,
turning a lip, and tooling a spout.
An asbestos shingle makes a
satisfactory flattening surface, a dry cell carbon sharpened to
a pyramid point serves well for turning the lip, and the tang of
a small file tools the spout nicely.
An excellent separator for recovering small amounts of oil
from large volumes of water has been made by sealing a small tube
to an opening blown in the bottom of a test tube, bending to form
a U-tube of unequal arms, bending again opposite the middle of
the test tube to a slight downward slope when the test tube is
vertical, and cutting just beyond the last bend.
For re-distillation of small yields from organic preparations
distillation apparatus Is made from a 10-ml
distilling flask and a few pieces of tubing. A 12-inch extension
is sealed to the delivery tube of the flask and fitted with a condenser jacket made from 10-mm tubing, after which the end is bent
down to form an adapter.
If the water outlet of the condenser
jacket is made extra long and bent downward, kinks in the rubber
hose connected to it are discouraged.

a self-contained

For preventing the escape of fumes from Kjeldahl digestions
into a laboratory not equipped with hoods an 8- inch test tube 3/4
full of water supported by its lip in the neck of the Kjeldahl
Though possibly not so
flask has been found very satisfactory.
good as the porous capsules made for the purpose, it is also not
so expensive. Another means of disposing of fumes is the ordinary
aspirator.
For much use with corrosive fumes a glass aspirator
is preferable to one of brass, and a serviceable one may be
assembled from a T-tube, a glass jet, and a rubber stopper.
Condensed

from a paper presented
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Empty quart motor oil cans have been bound useful for several
purposes.
They serve as water baths, ice containers, individual
trash cans, burner chimneys (with both ends out), and even as
pneumatic troughs.
Cans of other sizes also find ready uses in
the laboratory.
In this connection it seems well to mention the use of
ordinary carpet tacks for cleaning deposits of carbon from inside
distilling flasks, of a copper wool scouring pad for more accessOld
ible deposits, and of pipe-stem cleaners for small tubes.
razor blades also find uses in removing labels, paint, or other
matter from outer surfaces of glass or porcelain.
One other adaptation seems worthy of being passed on.
Through the cooperation of the supply house it was found possible
to replace the tapered shields of an inexpensive hand centrifuge
with round-bottomed brass shields that take ordinary 5-inch test
(The rubber cushions were replaced by thinner ones.) Thus
tubes.
a separation by centrifuge may be made directly in the test tube.
several simple devices that can be made from
skill and little cost, the author
that other workers may find them useful.

Having described

common materials with moderate
hopes

L.

PETRIFIED WOOD COMPOUND OF OXIDES OF IRON1
B. Roberts, Arkansas Agricultural and Mechanical
College, Mont icello

Specimens of petrified wood found in the Tertiary Eocene
W 11cox sand exposed in bluffs over Red River at Shreveport prove
to be composed of oxides of Iron (assumed to be hematite and
limonite) with no appreciable quantity of organic matter or of
silica.
Ordinary silicified wood (with occasional specimens
partly lignitized) is common in the region, as are small bodies of
hematite.
Stem and leaf imprints, usually fragmentary, in Ironbearing stones are fairly common. Irregular beds of lignite
underlie much of the region.
Abstract

condensed

of a paper presented at the 1939 meeting and published in
form in the Journal of Geology, Vol. XLVIII,No. 2,
1940, pp. 212, 213.
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MODIFICATION OF THE QUALITATIVE PROCEDURE FOR LEAD X
L. B. Roberts and Edwin Roberts, Arkansas Agricultural
and Mechanical College, Monticello
The classes in general chemistry at Monticello A. and M.
College are given, toward the end of the year, a brief course
in elementary qualitative analysis for the purpose of impressing
of the
the student more strongly with some of the characteristics
more common metals about which he has studied, and also to aid
In the
him in acquiring a more polished laboratory technique.
scheme of analysis which he follows, however, we have, for the
purpose of simplification, omitted from group two the entire tin
sub-group; therefore, the metals arsenic, anitmony, and tin are
placed in no unknown that he will run.
of the lack of sufficient ventilation In the general
we found it highly desirable to devise a
method by which we could eliminate that part of the procedure in
the second group in which the solution is boiled down to fumes
with concentrated sulphuric acid in order to separate lead from
That could be done if lead were
bismuth, copper, and cadmium.
precipitated completely in the first group, thus removing the
necessity of dealing with it In the second.
Because

chemistry

laboratory,

As lead precipitates

more completely in a colder solution,

experiments on the precipitation of lead from a solution cooled
to a temperature of about 4°C. by means of the ice bath were
carried out by adding hydrochloric acid to the chilled solution
dropwise and with stirring, and a much more complete precipitation was obtained than was possible under ordinary conditions.
The precipitation was not yet sufficiently complete to prevent
some lead sulphide from being precipitated in the second group,
but that was found to give no trouble.

Since both lead and bismuth, when present in the second
group, are precipitated by ammonia and since small quantities
of lead do not interfere with the sodium stannite test for
bismuth, if lead is found in the first group the evaporation with
sulphuric acid in the second group may be omitted without further
alteration of procedure. However,, although the precipitation of
lead in chilled solution by means of hydrochloric acid is sufficiently complete for most purposes, yet If lead were present in
only very small quantities or if ammonium or acetate ions were in
the original solution, the lead might escape detection.
Therefore
It is desirable to have a method of separating lead from bismuth
In the second group.
It was found possible to separate the- precipitated lead and
bismuth by treating the hydroxides on the filter paper with 5 N
acetic acid. Such treatment of bismuth hydroxide alone, did not
dissolve enough bismuth to be precipitated by hydrogen sulphide,
nor did this treatment prevent the precipitate from giving
positive results with the sodium stannite test.
Also, since
potassium dichromate gives no precipitate with bismuth In acid
solutions, whatever bismuth might come through with acetic acid
would not interfere with the lead test.
To test the new procedure a solution containing lead, bismuth,
copper, and cadmium was prepared. This solution was chilled and
hydrochloric acid was added to remove the lead. After filtration,
the solution was made alkaline with ammonia and was carried through
the revised procedure from that point on. This procedure gave

entirely satisfactory results at every step.
Presented

at the 1939 meeting.
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The following scheme of analysis for group one and the copper
sub-group of group two embodies the changes in procedure for lead.
Take 10 cc. of the original solution, chill in an ice bath, and
add 5 N HC1 dropwlse with stirring until precipitation is complete.
Filter and test the precipitate in the regular manner for the first
group metals.
Neutralize the filtrate and add 5 cc. 3 N HC1, dilute to 50
cc. so that 0.3 N HC1 solution is obtained.
Treat with H2 S. Then
transfer the copper group residue to a beaker containing 15 cc. of
5 N HN0 3 and an equal volume of water. Boil for two minutes,

,

filter, and test the residue

for mercury.

Make the filtrate alkaline with 5 N NH3 and filter. If the
filtrate turns deep blue, the presence of copper is indicated and
the blue color must be destroyed with potassium cyanide.
Test
for cadmium with H2S.
Wash the precipitate from the ammonia treatment with water and
discard the washings.
If lead has been found in the first group
test the residue with sodium stannite, a black coloration confirmIflead has not been found and traces
ing the presence of bismuth.
must be sought, or if ammonium and acetate ions are not known to be
absent, wash with 5 cc. 5 N acetic acid repeatedly, add 5 cc. of
Then
water to the washings and test with potassium dichromate.
test the residue for bismuth with sodium stannite solution.

«fiMr or mmv
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